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Abstract: 
Planning and policy making in the field of economic 

growth as one of the major macroeconomic goals requires 

special attention to the energy sector, the environment and 

its relation to production. Hence, in this paper, the effects 

of energy consumption shocks on carbon dioxide 

emissions and economic growth in selected countries of 

the MENA have been studied using the PVAR approach 

as well as Iran using the VAR method, and the results 

indicate that the energy shocks would initially lead to a 

relatively high increase and then a decrease in per capita 

GDP in the selected countries. The energy shock also 

initially increased carbon dioxide emissions and 

subsequently reduced pollution in subsequent periods and 

will move to the balance in long-term; also, in the Iranian 

economy, a shock to energy consumption first begans to 

sharply increase in economic growth after four periods, 

and eventually returns to a long-term equilibrium. 

Eventually, with a shock in total energy consumption, 

carbon dioxide emissions are mildly increased and then 

begin to decrease from the third period. Total energy 

consumption, foreign direct investment, labor force, and 

capital stock have a direct and significant relationship 

with economic growth, but carbon dioxide emissions have 

a significant negative relationship in Iran's economy. 

 
Keywords: Total Energy Consumption, Carbon Dioxide 
Emissions, Economic Growth, MENA Countries, Iran's 
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�	 ]3	3.W" �0�\< (�� '" ( !T .00!5  

  

  

4-1-4- >%�$��� �$(=�  

 �0;,3 ��)2( ��,n�T U*� ,, H 
+*%V< ,, '�+�Y��*    '," A,"!	

 K:�.	 )�$�G  )+!" v�F7< )�$!�q�	�.	 �G� �  �3,� �0+0

.(�+  

��$��5,  ', ' �0; ,,3 ��)2(�   �,	 �3$�,G	  0,�  !�G�"

!��q<� ]+�, 3  ���0 �,L �.	 K:�.	 )�$�G  )+!" )0�1�2+

1992  �<2016 ����, ��� 
+R '��45 3� 0 !�q�	+ .(� ���0 �0

 ��095 3,,,,n�0  
+!��q<� ]+ 3�)0�,,,,1�2+ "!	 A�F	 '"0 !*

R '��45 0!�q�	� 3/03,,n�0 "!	 A '"  )8!,,�+ H,,  >!,,1	

�	 �	 9*+%I+ ���0 0+3\< 'd!$ �3��"   �53,.$0 z�p< !E+ 3"�*

   �,	 !�,G�" )8!,�+ >!1	 3�� 'a�+" )0�1�2+ 3��   � 00!,5

 ��V�+!,,�6/0 �0 3n ��0 ���0 �0 )0�,,1�2+ 3,,�� ]+!,,��q< 
+

"!	 A '"�	 C"!  3�� + )0 ��G��+    ���0 0+3,\< ',d!$ � 3��"

�	 9*+%I+ !E+ 3"�*       'a,�+" )0�,1�2+ 3,�� �53,.$0 z�,p<

�	 !�G�" C"!  3�� + )0 ��G��+ .00!5  

 C�.O�$!��q< !�G�" ]+  )8!,�+ H  >!1	��� ,, ��� 
+ 3�

R '��45 0 !�q�	+ .(� ��0 ���0 �095 3n�0  
+!��q<� ]+ 3�

)0�1�2+ "!	 A�F	 '"0R '��45 !* 0!�q�	 �	  � 3��"2 3n�0 

"!	 A '"�	 )0�1�2+ 3�� "    9*+%,I+ ���0 0+3,\< ',d!$ � 3��

�	          3,�� 'a,�+" )8!,�+ >!,1	 �53,.$0 z�,p< !,E+ 3,"�*

  �,	 !�,G�" )0�1�2+    ��V�+!,� � 00!,58/0 �0 3n  ]+!,��q< 
+

 ��0 ���0 �0 )8!�+ >!1	"!	 A '"   C"!,  3�,� + )0 ��G��+

�	  .3��"  

 ��V�+!�!��q< !�G�" ]+  C"!,  3�� + )0 ��G��+��� ,, � 
+

��R '��45 3� 0 !�q�	+.(�  ��0 ���0 �089 3n�0  
+!��q< ]+

 C"!,,  3�,,� + )0 ��,,G��+ "!	 A�F	 '"0R '��45 !* 0!�q�	 

�	  � 3��"1/0 3n�0 "!	 A '"�	 )0�1�2+ 3��  'd!$ � 3��"

 �,	 9*+%I+ ���0 0+3\<       )0 ��,G��+ �53,.$0 z�,p< !,E+ 3,"�*

�	 !�G�" )0�1�2+ 3�� 'a�+" C"!  3�� + �� �0 � 00!5  (,*�

10 �0 3n   ��0 ���0 �0 C"!,,  3�,,� + )0 ��,,G��+ ]+!,,��q< 
+

"!	 A '"�	 )8!�+ >!1	 .3��"  
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3L� � 2. ��,n�T U*�, H 
+*%V<, '�+�Y��* �.	 K:�.	 )�$�G  )+!"  

LK  LL  LFDI  LCO2  LEC  LGDPPC ���	
 ���0  !�q�	  

0  0  0  0  0  0  0  

LGDPPC  
0  0  0  0  0  1  1  

0/0064  0/001  0/024  0/0067  0/003  0/9578  2  
0/062  0/0094  0/0888  0/1051  0/0029  0/7310  5  
0/1236  0/031  0/1093  0/03589  0/0089  0/46  10  

0  0  0  0  0  0  0  

LEC  
0  0  0  0  0/99  0/0093  1  

0/0098  0/0002  0/008  0/0081 0/9528  0/02  2  
0/0393  0/0054  0/0232  0/03792  0/7882  0/1056  5  
0/0305  0/0397  0/0384  0/036  0/499  0/355  10  

0  0  0  0  0  0  0  

LCO2  
0  0  0  0/9091  0/9906  0/0001  1  

0/00044  0/000026  0/0024  0/8922  0/1037  0/00105  2  
0/0024  0/00005  0/0133  0/829  0/143  0/0119  5  
0/0029  0/0018  0/0326  0/717  0/1679  0/0775  10  

G4H� :'�I�* �$v�F7< )  

  ��33.  '�I�* ���\< !?I �-*0 3T+� 'G*� �	
@ U*���(ADF)  

�$!�q�	 !�q�	 (	=/  �	
@ 6*+!�  �	
@ ���	@  ����T+  'V���  

 �WR+0 X?�R�� 3�?< ��*��c?

'�+!�  

LGDPPC 3��� � �3&	 
+ y!/ �"  12/2 -  51/0  
I(1) 

dLGDPPC 3��� � �3&	 
+ y!/ �"  43/0 -  0062/0  

)8!�+ H  >!1	 ��*��c?  
LEC 3��� � �3&	 
+ y!/ �"  91/0 -  94/0  

I(1) 
dLEC 3��� � �3&	 
+ y!/ �"  077/7 -  0000/0  

C"!  3�� + )0 ��G��+ ��*��c? 
LCO2 3��� � �3&	 
+ y!/ �"  62/2 -  27/0  

I(1) 
dLCO2 3��� � �3&	 
+ y!/ �"  41/0  0005/0 

��  )�!�� ��*��c? 
LLABOR  3��� � �3&	 
+ y!/ �"  81/1 -  66/0  

I(1) 
dLLABOR  3��� � �3&	 
+ y!/ �"  99/8 -  0000/0  

'*�	!� )0;	 ��*��c?  
LCAPITAL 3��� � �3&	 
+ y!/ �"  24/2 -  45/0  

I(1)  
dLCAPITAL  �3&	 
+ y!/ �"3��� �  692/4 -  0032/0  

 ��*��c?'*�	!� )�+45  ��F��	

�;��R  

LFDI &	 
+ y!/ �"�3  87/0 -  78/0  
I(1) 

dLFDI 3��� � �3&	 
+ y!/ �"  106/10-  000/0  

G4H� :v�F7< ]�&��7	  

  

4-2-  &�-$� ��
��� A� #��< N��: B$��%  

4-2-1-    IL; O-L
� ����
��� ��� �%�� ���-:

P:-; �'";� �� ���%� � �Q-%�  

) �+0��5��G� (     �+!,*+ 0�,1�2+ �0 ',  (�+ (�\2+� C*+ �3.$0

< �+%�	   3,��� '," (&�� )!�G�" '.	+0 �0 )0�1�2+ 3�� ]+!��q

��� C�"�	 �50?@ ��G��+ � )8!�+ H  >!1	 3��   )�,$1980 

 �<2015  ��,� !~ + �0 C�.O�$ .(�+ �0" ���� �0    3,��� �,$

 .(�+ �0" ��$ !�q�	 '� C*+ ]+!��q< ',"  �+,./    �,L ��,~	

��,,�  )�,,$1982-1981  �1992-1990  �2001-1998 �0 �

���  ��� 
+ [=~	 !�R+ )�$2005   �,<2015    3�,� + )0 ��,G��+

    C,*+ �,L )0�,1�2+ 3�� �?� 0�+0 � 3�+ ����" ]����� C"! 

��� �L �0 ��" �0 ���0  )�$2007  �<2009  �2011   �,<2014 

  
+ !Eg,�	 )3T �< !�R+ 0 � � (�+ �0!  '"!V< +� �5�%" 0 �

 �L )8!�+ H  >!1	 9$� 2010  �<2012 �0"  
+ YS �?�

���0 �0 !�R�< �" )8!�+ >!1	 9*+%I+ �" �@  `�!� �$ 3�� �)+

.(�+ �0�� 9*+%I+ '"  
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 �����%5 . )0 ��G��+ � )8!�+ H  >!1	 �)0�1�2+ 3�� 3���

C"!  3�� +  
  

4-2-2-  �� ���-'E�� �$�$�� &��A< B$��%  

 
+ H&20��@!" �0+0 �*�*�S �< (�+ �
b �3	 �+!2 ���!" 0�	 �$ 

   3,T+� ',G*� �	
@ 
+ �0�J��+ �" �$!�q�	 �*�*�S �� C*+ 
+ .0!�5

 C*+ U*��� .(�+ '�I!5 �+!2 ���!" 0�	 '�I�* ���\< !?I �-*0

) ��3; �0 �	
@3.(�+ �3� �0+0 ��G� (  

      ',  (,�+ ]�,n C*3," ',�I�* ���\< !?I �-*0 �	
@ U*���

 ';�0 �" � )!�5 Hp�J< ��&-* 
+ YS �$!�q�	 �	��<  �,*+!c�$

 ^*�*�S �	 .3��  

  

4-2-3- � C��	� ��S6� T�D�%  

 �,,o.	 ',,"0��@!,,"  Q�� ',," ]3,,	3.W" �0�,,\<; C,,���$– 

�|�W��; +3�"+ '&<!	  )�	 C��\< �$!��q�	 �0" �\�;   .0,�

 %<�+� ���\	 
+ '.��" ) 'J2� 0+3\< C��\< )+!" �YZ�-  C*%�"

�	 �0�J��+     �,$�+0!" 0+3,\< C�,�\< )+!," .0�  
+ �,\�; �,$ ) 

E+ �	
@!1 �#*� �+3F	 !~ +3T �	
@ �2 3� 3$+R �0�J��+.  
  

4-2-4- ��''P ����� �����-:� U� ��3�  

�	
@ U*���  ) ��3,; �0 �#*� !*0�F	 !~ +3T � !E+ )�$4  ',w+�+ (

 .(�+ �3�  

) ��3; U*��� |��+!"4�	 (  )+!" +� +!c�$ �+0!" �0 0;� �+<

�	
@  !~ +3T � !E+ )�$.(I!*4S �#*� !*0�F	  

  

                                                      
1. λtrace 

2. λmax 

  ��34. �	
@ |��+!" +!c�$ )�$�+0!" 0+3\< C��\<  � !E+ )�$

�#*� !*0�F	 !~ +3T  

H0 H1  λtrace  

 !*�F	

 ��+!7"

 za� �0

95%  

λmax 

 !*�F	

 �0 ��+!7"

 za�95% 

r = 0 r ≥ 1 142/9 83/93 69/10 36/63 

r ≤ 1 r ≥ 2 73/802 60/06 44/37 30/43 

r ≤ 2 � ≥ 3 29/424 40/11 14/29 24/15 

r ≤ 3 � ≥ 4 15/131 24/27 7/57 17/79 

r ≤ 4 � ≥ 5 7/560 12/32 6/40 11/22 

r ≤ 5 � ≥ 6 1/151 4/12 15/1  4/12 

  

4-2-5- �/�-� P''��     ��L�-V'E�� &��L: �L��3 �

�S6�  

0 �	
@ U*��� 'n=R*  ��3,; �0 '  !?I �-)4(   (,�+ �3,	@� 

G��� �	 ^* '&<!	 
+ �\�; c?+ )�$!��q�	 '  3$0 3.��$.  
 

4-2-6- �?�� ����� P''�� 'X: � �	  

 
+ �0�J��+ �"\	��� %<�+� – "�%*�C  !~ +3,T  �,L  ',J2�   ^,*

�	 .3��"  
 

4-2-7-  �� ����$�� M-� VAR 

) �+0��6 '  (�+ C*+ �3.$0 ��G� (��< � A�,F� +0 �0 HR+0!* �

+� 3T+�, ( �	,3 �VAR !� A3*�S0�+0 +� )�+.  
  

  
 �����%6 .)�+3*�S A!�  �3	VAR   

  

4-2-8-  ��L����-:  �L��=�� �  P'L'��  �L7:�� 

5���	�:  

 C���$; �\�V�$ �	
@ U*��� '" ';< �"–   ',  |�W��;

�	 ��G� +� �c���&�+ �$ �+0!" �0 0;�     �+0!," 6,FI �,?� 3$0

) ��3; '" A"!	4 )�,s< �" (     .0�+0 )��5
�,� )0�,1�2+ )�,$
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'*�	!� �)8!�+ >!1	   � ��;��,R ��F�,�	 )�+45   � ��,  )�!,�

  )0�,1�2+ 3�� �" )�+0 �.\	 � ��F��	 'a"+� '*�	!� )0;	

C"!  3�� + )0 ��G��+ � 0�+0    �," )�+0 �,.\	 � |-\	 'a"+�

.0�+0 �+!*+ )0�1�2+ 3��  

]3	3.W" 6"+�� 0��@!" �3� �	 +�  �+<'" ]�n :(�� !*
  

LGDPPC= 71/1 LEC- 86/0 LCO2  14 /0+ LFDI + 41/0 LK 

+ 52 /0 LL  

SE:        ( 32/0 )     ( 34/0 )        ( 01/0 )        ( 09/0 )     ( 15/0 ) 

  

4-2-9- ���<-: ��S6� \'2
� �74 

C*+ c?+ �/� 
+ �3	 �$) H*3\< �w%; (�+ '  �0 ���@ �" 0�+� 

�0!  3����S 
+ �*�S ^*  ',a"+�  �]3,	3.W"  )�,$�!��  !E�,	 �0 

��<  ]3	 � (/!� ^*0%� �3� '"   �?0�,\< �+3,F	  ,	3.W"]3 

�
+3�+ )!�5 �	 0�. K*!p 'W�; z�71< �aR 433/0- 0��@!" 

(�+ �3� '  ��G�  �,	  3,$0 �0  !,$  ���043  3,n�0 
+  �3,/ 

�0�\< �0 )0�1�2+ 3�� (�; �3��� '" �0�\< ]3	3.W" H*3\< 

�	 0�.  

 

4-2-10- >)� 9:��� (_��� � �:-`) �%< I��6�  

Y-/ ���!" �0 < ���\	 >+!7�+ ^* !E+ ���@ H�\?+   !,�q�	 ',��-

�	 ���!" !c*0 )�$!�q�	 )�� �+0�� �0� )7 Y,-/ (   H,�\?+

     >!,1	 D,� ��,�\	 >+!,7�+ ^* '" (&�� +� )0�1�2+ 3��

�	 ��G� +� C"!  3�� + )0 ��G��+ � )8!�+   D,� ^* �" .3$0

     ',�I�* 9*+%,I+ )0�,1�2+ 3,�� ]3� '" +3�"+ )8!�+ >!1	 �0

 
+ YS4 �+!� � �0!  9$�  '" `�!� ���0 �0�\< (�� '" ��V

�	!" '�?�+ ]3	3.W"   )0 ��,G��+ �0 D� ^* �" C�.O�$ .00!5

     ���0 �0 
+ Y,S � ',�I�* 9$�,  )0�,1�2+ 3�� �C"!  3�� +

  (, !T 0R ]3	3.W" �0�\< (�� '" � �0!  9*+%I+ '" `�!�

�	 .3.   

�+0�� )8Y-/ (      ^,* '," (&,�� +� )8!,�+ >!1	 H�\?+

0�1�2+ 3�� D� ���\	 >+!7�+  +� C"!,  3�� + )0 ��G��+ � )

�	 ��G�  ���0 ^* �0 +3�"+ )0�1�2+ 3�� �0 D� ^* �" .3$0

�	 9$�  YZ� � '�I�* 9*+%I+ )8!�+ >!1	  (�� '" � 3"�*

�	 ( !T ]3	3.W" �0�\<  ��G��+ �0 D� ^* �" C�.O�$ .3. 

 )8!�+ H  >!1	 �C"!  3�� + )0'" �L  '�I�* 9*+%I+ �*=	

S 3��� C*+ �    (, !T ]3,	3.W" �0�,\< (�� '" ���0 3.d 
+ Y

�	 .3.  

  

  
 �����%7 .Y-/  H  >!1	 ]+!��q< '" (&�� )0�1�2+ 3�� H�\?+

)8!�+ C"!  3�� + )0 ��G��+ �  

  

  
 �����%8 .Y-/  3�� ]+!��q< '" (&�� )8!�+ >!1	 H�\?+

C"!  3�� + )0 ��G��+ � )0�1�2+  
 

) �+0��9Y-/ ( + )0 ��G��+ H�\?+ '" (&�� +� C"!  3�� 

      +� )8!,�+ >!,1	 � )0�,1�2+ 3,�� D,� ���\	 >+!7�+ ^*

�	 ��G�       �50,?@ +3,�"+ )0�,1�2+ 3,�� �0 D,� ^* �" .3$0

��<  ���0 ^* )+!" (�*
 6�7	  
+ YS � '�I�* 9*+%I+ ]3	

�	 9$�  �@      �,a�7	 (,�*
 �,.7.	 �+3,1	 �F�20 '  3"�*

�	 Y��
   ( !T �< 3��� C*+ � 3��" ]3	3.W" �0�\< (�� '"
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�	 +3�S '	+0+ ��.O�$   H,  >!1	 D� ^* �" C�.O�$ .3. 

 �C"!  3�� + )0 ��G��+ �)8!�+'" �L    � ',�I�* 9*+%,I+ �*=	

�	 9$�  '" `�!� �� ���0 
+ YZ� .3*���  
              

  
 �����%9 .Y-/  ]+!��q< '" (&�� C"!  3�� + )0 ��G��+ H�\?+

3�� 1	 � )0�1�2+)8!�+ H  >!  

  

4-2-11- >%�$��� �$(=�  

 �,	 ��-" �3	 ^* �*�*S f�n< )+!" Q�� C*+   ��,G� � 0��

     ]+!,��q< 
+ �,$!�q�	 
+ ^,* !,$ �53.$0 z�p< 3n�0 �3.$0

�	 ��	
 �L '��"+� !�q�	 ) ��3; �0 .3��"5  Y��,*�+� '*%V< (

  �,	 �3$�,G	 )0�1�2+ 3�� !�q�	     0�,	 ���0 `�!,� �0 .0,�

 ���!"100  �@ 0R 6�< )0�1�2+ 3�� !�q�	 ]+!��q< 3n�0

�	 �0+0 z�p< !�q�	  0�3T [�&*!F< ���0 ���0 �0 .0�85  3n�0

  �)0�,1�2+ 3�� !�q�	 0R 6�< )0�1�2+ 3�� ]+!��q< 
+7/6 

 � )8!�+ >!1	 3n�01     )0 ��,G��+ 6,�< ]+!,��q< 
+ 3n�0

     z�,p< '*�	!,� � ��,  )�!,�� 6�< '�F" � C"!  3�� + �0+0

�	 ���0 .0� �	 !��J< K�<!< C��$ '" %�� )3\" )�$ .3��  

) ��3; '" ';< �" '	+0+ �06��G� '  (    Y��,*�+� ',*%V< �3.$0

�	 )8!�+ H  >!1	    �,��!" 0�,	 ���0 `�!� �0 �3��"8/95 

 z�p< !�q�	 �@ 0R 6�< )8!�+ >!1	 !�q�	 ]+!��q< 3n�0

�,,	 �0+0  0�3,,T ���0 ���0 �0 .0,,�1/92  ]+!,,��q< 
+ 3,,n�0

 �!�q�	 0R 6�< )8!�+ H  >!1	45/0   ��,G��+ 6�< 3n�0

 � C"!  3�� + )059/0  )0�1�2+ 3�� 6�< ]+!��q< 
+ 3n�0

�	 �0+0 z�p< ���0 .0�  !��J< K�<!< C��$ '" %�� )3\" )�$

�	 .3��  

  ��35 .)0�1�2+ 3�� Y��*�+� '*%V<  

 ���0

���	
 

LGDPP

C 
LK LL LFDI LEC LCO2 

1 000/100 000/0 000/0 000/0 000/0 000/0 

2 97/85 063/3 052/0 1670/3 7388/6 0048/1 

10 238/40 0610/7 443/0 564/7 637/41 0653/3 

20 2525/34 1124/11 6942/0 3449/6 574/35 021/12 

30 433/32 189/12 140/1 8133/5 6261/32 7976/15 

 :G4H�v�F7< ]�&��7	  

  ��36 .)8!�+ H  >!1	 Y��*�+� '*%V<  

 ���0

���	
 
LGDPPC LK LL LFDI LEC LCO2 

1 117/0 299/1 0068/2 7513/0 8246/95 000/0 

2 590/0 720/4 2838/1 7539/0 192/92 4584/0 

10 7469/10 9438/19 1139/2 7125/0 843/42 639/23 
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