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Abstract: 

The main objective of this study is to investigate the effect 

of types of the renewable energy on Iran’s economic 

growth during the period of 1981-2017. For this analysis, 

Vector Autoregressive Model, Johansson-Juselius method 

and Vector Error Correction Model are used. In 

accordance with the obtained results, the effect of the 

variables’ coefficients is coincident based on the 

theoretical foundations and statistically significant. The 

results indicate that in the long run, the variables of 

renewable energy investment by the private sector, the 

power generation from the renewable energy, and the 

consumption of renewable energies, which are considered 

as indicators for renewable energies, have a positive and 

significant effect on the economic growth. The coefficient 

of the error correction method indicates that about 0.62 of 

the short-term imbalance is adjusted in each period to 

achieve the long-term equilibrium. Further, in the long 

run, a one percentage increase in the labor force, 

renewable energy investment by the private sector, 

electricity generation from renewable energy, and the 

production of types of renewable energies (wind, solar, 

hydro and geothermal) leads to 0.87, 1.17, 6.44, 4.29, 

1.78, 2.09 and 1.56 percentage increase in the economic 

growth, respectively and it became clear that it was found 

that among renewable energy sources, the effect of wind 

energy on growth is higher than other energies and we 

have to prioritize investment in wind energy. Therefore, 

according to the results of the research, the political 

recommendation is that, considering the process of the 

types of renewable energy sources in Iran, since wind 

energy has the greatest effect on economic growth 

compared to other energy sources, by investing in this 

unit, the share of renewable energy use in Iran could be 

increased.  

  
Keywords: Renewable Energy, Economic Growth, 
Vector Error Correction Model and Johansson-Juselius 
Method. 
JEL: O13, C13, C22. 
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F�� ?, /+�� *+,'���� ./���# A<�� �'�g7  �� $'W �$�L��, �+�#
+�+3� 43IJ,     4�8#$��N'� Y8� '8
�7 � /8�#$ '��R� ,� ^/7/�%� �

{�;$ `+ K3�%��3E� *�
�#3E �/7 ./
3� �/7 S+,'@ ?, '�  
  A8I
, F�� f+�8"
 D�
,3� YW$3� *+TI+�E �/7_   ,� '8

'P

      4�,$'8� �3�8�'P�$3H �/87 `8+ ,� �N ��8W K��, ./�W AX
)VAR YM�,� ^�3- Y� (3 �7 A�cg� ./#$   

)3(  

�� = � ∅��� − � + ��
�

���
 

 �N �$ YWXt      .�8#'�R�7 4��8X �,$'8� `8+ �/8�#$ ��g
 �Фi �
� S+,'@ r+'��7 εt    �/8
�7 �;�8� '8:�& `+ � p    �,38�& Y8�

                                                      
1. Johansen- Juselius 

 43IJ, 4,'� YL;� �3<'yW,/XVAR �7 �_'V7   .$38�  *8+, �$
�$,$ ��g
 4,'� F�� �+�+3� ���3W 4�# �7 ^/7   ��I�8�$ �,3�

^l$�V7 3 ,� �$  S8J�;     4�8MH G�B8:� 438IJ,  4�,$'8�2   Y8�
 YM�,� ^�3-4 D�3
 �,��c�# � ,$nX)3 �2008 :403(. 

)4( 

∆�� = ΠXt − 1 + �Γi∆�� − � + ��
!"�

#��
 

r+'��7 �N �$ YW  4�#Γ  �	Π    b8�,�� �/8�#$ ��g
 S��'� Y�
���3W      �'8_ �8� ./��8�# �/87 4�#'�R�7 *�� ^/7/�%� � ^/7

 r+'��7 Yc�+,Π YE�$ 4,�,$r   r+'��7 �D�#Π	 �7 ,�  �,3�
 YM�,� ^�3- Y�5  $'W Y+T
��,��c�# � '���Im'W)4 �2012 :

242(. 

)5(  
Π = %& 

�,� �$ YM5� α     ��8�3W Y8M�,� ��8U�� r+'��87     Y8M�,� Y8� ^/87
  �8� ^/87/�%�   $�8V�,P × r  D8�,  �β   �8+,'I�# �,$'8�  *�8� 

4�#'�R�7 P × r �7 ./���    r+'��87 Y8Q�� 'P,Π  ,�r   '8U
 �$
i'� *+, ��+'�I�  Y� �$D�, �,';'� '+? DJ�X:  

vJ, :r = n �^�3- *+, �$ YW  �,$'8� 4�#'�R�7 Y�%W Y� I(0) 
/���# � S���7 F�� �    *�8�a� ��/87 $��N'8� 4,'VAR  �$

D�, �#'�R�7 GM�.  
 :er = 0 �        ?, �8+�� �8MH S8�W'� ��8# ^�38- *8+, �$ Y8W

 �,$'� 4�#'�R�7Y  S8���7 F�� � $�,/8
 $3E� �    $��N'8� 4,'8�
 ��/7 *��a�VAR �$��, YQ�'7 A@�L� D�, �#'�R�7.  

� :0 < r ≤ n-1 �  ^�38- *+, �$ YW r    ?, �8+�� �8MH S8�W'�
�,$'� 4�#'�R�7  YY� �+   8I+$ ^��8Q&' r  �,$'8�  �8#  �I�8��Q
,5 

?, � $�,$ $388E�   4�88#�,$'� $��N'88� 4,'88� �388�
�#3E F�� 
�#  �I���Q
,  �87 �$�L�8�,  $38�  '8�J,�)6 �1995 :202(  438IJ, .

 *�
�#3E $��N'�_  4,'8� ,� ����X, 'yW,/X �K3�%��3Eα � β 
 �87 �#,'_        r+'��87 Y8E�$ *�8�V� 4,'8� *�8�Z�# ./8�WΠ  �

    �8+,'I�# b8�,�� Y8� ������$r  �387?N ?,     '80, r+'��87 4�8#
)χtrace( $�"7 'yW,/X+' � 8+�) )χmax ( �$�L�8�,  �87   .$38�

*�
�#3E F�� ?, �$�L��, 4,'�_    $,/8V� /8+�� ,/8��, K3�%��3E
���$ 4�#'�R�7 Y��	�     ?, �$�L�8�, �8� r�8� .$3�
 YQ��B7 ,� ,?

                                                      
2. Vector Error Correction Model(VECM) 
3. Halada et al. (2008) 

4. Kirchgassner et al. (2012)  

5. Co-integration Vector 

6 . *8�
�#3E F�� �� '�g�� �+���N 4,'�-      Y8� $38� Y8VE,'7 �K3�%�8�3E
Walter (1995).  
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    �/87 �'8�R�7 GM8� '+$�"7VAR    �8� ,� �N Y8Q�� � A�c8g� ,�
 ?, �$�L��,) `+�WN 4�#���V7AIC ) T��,38� �(SBC  ��8�X � (

) *�+3WHQC�37?N ?, �$�L��, �� �N ?, r� .$3�
 *��V� ( 4�# 
r+'��7  '0, )χtrace(     �)8+� '+$�8"7 'yW,/8X �)χmax (  Y8�

   Y8�H,$'� ^/87/�%� YM�,� �,'a��, � �+,'I�# 4�#�,$'� *��V�
 $3� ��,��c�# � �+����)2015 :183(.  

  

4- C�3 %�
D�� E �'�  

���'� �YVJ�M7 *+, �%-, ./# '�01�   45'8
, 6��8�7 2,3
,  4�8# 
  �/8� Y�_'P ��c� �/7 .D�, �,'+, 4$�:�;, /�� '� '+9�/+/
�

    Y8M�,� {��8M7 � �$38� �$N �/7 ?, Y�_'P'� '@�X (#�)� �$6 
�7  /����$N)1 �2012 :25(. 

)6(   
LGDP=β1+β2 

LIAFO+β3LIEPP+β4LEPRS+β5LWIND+ β6 

LSOLAR+ β7 LHIDRO+ β8 LGTH+U   

:�N �$ YW  
GDP

2J3� :/� %H,$ fJ�H�
�  
 LAFO

3 :4�'�
 ��W  
 IEPP

4 :Y+�7'88� 4�,988P (88a� �88-3:H �$ 45'88
, 4�88# 
'+9�/+/
�  
 EPRS

5:      45'8
, b8�3� �/8� /8�J3� �8c+'�cJ, 45'
,   4�8#
'+9�/+/
�  
WIND

6 4$�� 45'
, :  
SOLAR

74/���3H 45'
, :  
HYDRO

8��N 45'
, : 

GEOTHERMAL
9�+�7'P *�7? 45'
, : 

 U.�/7 /
���� ^n�E :  
 L.��+��IJ D7n& :  

�$,$ �+�
�7 ���'� 4,'� YJ$�V7 *��a� ?, AQ;    Y8g+� �387?N �#
�$,$ YW �+�

N ?, .D�, �/� ]�

, /X,� '�R�7 4�#    $�387 4�8#

  D8�, �
�87? 4'� ^�3- Y� (#�)� *+, �$ dB�h   �� *8+, ?,
4��'@       � �+��8�+, ��8BJ Y8� �/87 4�8#'�R�7 ,/��, YW D�,

                                                      
1. Adu (2012)  

2. Gross Domestic Product  
3. Labor Force 
4. Investment in energy with private participation 
5. Electricity production from renewable sources 
6. Wind Energy  
7. Solar Energy  
8. Hydro Energy  
9. Geothermal Energy  

$3� �37?N �+���+,�
. �$,$ ]��� �$3Q
 K'��$ �$ D%& Y� �#  �
�$,$ ���7 Y_'<�$ � �z%& YM�,� $�
+, , ��#   /8X,� Y8g+� �37?N ?

'J3_ �c+$10 .D�, �/� �$�L��, 

 "��*1 .Y�_�+ ���V� 'J3_ �c+$ /X,� Yg+� �37?N 

�#'�R�7  
 YQ��B7 ���7N

�/�  
 F?�,
����X,  

Y
��
  

�%H,$ fJ�H�
 /�J3�  3796/3-  0000/0  I(1)  

��W 4�'�
  5614/3-  0000/0  I(1) 

Y+�7'� �-3:H (a� 4�,9P  5004/3-  0000/0  I(1)  

�c+'�cJ, 45'
,  6457/2-  0074/0  I(1)  

4$�� 45'
,  4528/3-  0117/0  I(1)  

4/���3H 45'
,  1966/3-  0401/0  I(1)  

��N 45'
,  0483/3-  0000/0  I(1)  

�+�7'P *�7? 45'
,  1899/3-  0002/0  I(1)  

 :-./�Y�_�+ {�"B� 4�#  

Y�@'_ '@�X YVJ�M7 �$ Yc�+, Y� YE3� ��      ]/8& '8� �8��Q7 'L-
 Y�# ��/� 6_� �	
N �$ �nH, ^n�E *�� �
3��'P�$3H $3E�

A@�L� ?, r� �#'�R�7    ��8���<, s3M8� �$ ��, YQ�'7 �$ 4'�P
1 � %5� %10�/� �
�7 % ./
,      b8�,�� �8��'� 4,'8� /8V� ]�P �$

     �387?N Y8��	� Y8L;� �38< /+�� �3IJ, 4�#'�R�7 ���7 ^/7/�%�
 �3< ���'� 4,'� .$3��37?N Y��	� YL;�    $38E� �8L%�a7 4�#
�7 ���7 �N ?, YW $�,$ �37?N ?, �,3�    A8I
, 4�8#_  '8

'P11 �

 �388�
�#3E_ K3�%�88�3E12 �ARDL
13  �3887?N *�88�Z�# �

Y
,'W �#14 $'� ]�
.  
 

4-1- �	234 �5�� "�6 722��  

�/7 *��a� �# *�
�#3E �I���Q
,- ]T%��7 K3�%��3E '�$��N 
����� `+ 43IJ, ^l$�V7  H4�,$'� G�@3�$315  D�,  �$ Y8W

     *�8�a� ^�7/8"7 ?, Y8��	� Y8L;� �3< �$��N D�/� �*�� *+,
�/7 �7 �#    �$38� '8��W � 3IJ, 4�#'�R�7 $,/V� Y� YE3� �� ./���

/- ?, YVJ�M7 $�37 Y
3�
 �
X�  T��,3� ���V7– ��*+T16   4,'8�
    �$ �N Y8� i38�'7 O+�8�
 � �/� �$�L��, Y��	� YL;� �3< *��V�

 ��/E)2 (.D�, �/� �$,$ ��g
   
 

                                                      
10. Augmented Dickey-Fuller Test 

11. Angel-Granger 
12. Johansen- Juselius 
13. Autoregressive Distributed Lag Models 

14. Bounds Test 

15. Vector Autoregressive Model (VAR) 
16  Schwartz -Besin 
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, 2,3
, '�01� ���'�  '+9�/+/
� 4�#�,'+, 4$�:�;, /�� '�  

 

"��* 2 .O+��
 �37?N *��V� �3< YL;� Y��	� �$ 43IJ,  VAR  

$,/V� YL;�  SC  
0  0800/205  

1  5332/193  

2  8557/171  

-./� :Y�_�+ 4�# {�"B�  

�$  ��/E)2( '��W*+ V7 �,/"7���  T��,3�_ � *+T8�   �$ Y8L;� �$
�D�/ 7 � D�, �/7N� �,3� ���� 	� YL;� YW D�,$Y��  38IJ,4 

VAR 7 �$ YL;�� /���.  
  
4-2- ���94 ���94 �&�9:��  

�� YE3� Y� Yc�+, '�R�7 4�#  ��/87 4,�,$  Y8Q�'7  �8#  �I�8��Q
, 
���c+ �$3� �  �8I�#  �8+��  A8@�L��$  Y8Q�'7 ��,  �87  h/�8��� 

�7 �# �37?N ?, �,3�   �38�
�#3E �8V�E_   D8	E K3�%�8�3E
 �+,'I�# 4�#�,$'� *��V�.$3�
 �$�L��, '� �,/"7 e�a�
, K��, 

YL;� Y��	� �$Y� h YL;� �,3�&  Y��	�   �4�,$'8� G�@3�$3H �/7
?, �$�L��, �� �37?N r+'��7 4�# '0,1 � 'yW,/X '+$�"7 �)+�2�  Y�
$,/V� *��V� 4�#�,$'� �+,'I�# D�, �/� Y�H,$'�.   ��,/8E)3( 

� )4( $,/V� *��V� Y� i3�'7 O+��
   4�8#�,$'�  b8�3� �8+,'I�# 
�$ *+, �7 ��g
 ,� �37?N ./#$ ���# �3<  �$ Y8W   ��,/8E)3 ( �

)4( �7 YUXn7  r+'��7 �37?N ���7N �$ '# O+��
 K��,'� �$3�
'0, � �37?N  $3E� ��)+� '+$�"7 'yW,/X Y�  *�8� �+,'I�# �,$'�

 �/7 4�#'�R�7/�+1� �7 $3�. 

"��* 3 .O+��
 �37?N r+'��7 '0, (χtrace) 

 F?�,
 ����X,
 GM��$

95%  

 �,/"7
 �
,'B�
 GM��$

95% 

 ���7N �,/"7
�37?N  

 Y�@'_
A��"7  

 Y�@'_
'L-  

0000/0  61/125  90/363  r  r = 0 *  

0000/0  75/95  33/220  r  r≤ 1 *  

0000/0  81/69  14/122  r  r≤	2 *  

1179/0  85/47  36/61  r  r≤ 3  

1017/0  79/29  37/26  r  r≤ 4  

9945/0  49/15  83/2  r  r≤ 5  

8517/0  84/3  46/2  r r≤ 6  

8021/0  58/2  28/2  r  r≤ 7 

 :-./�Y�_�+ {�"B� 4�#  

                                                      
1. Trace Matrix 

2 . Maximum Eigen Value 

"��* 4 .O+��
 $�"7 'yW,/X �37?N'+ ��)+ (χmax)  

 F?�,
 �$ ����X,

 GM�95%  
  

 �,/"7
 �$ �
,'B�

 GM�
95%  

 �,/"7
 ���7N
�37?N  

 Y�@'_
A��"7  

 Y�@'_
'L-  

0000/0  23/46  57/143  r  r = 0 *  

0000/0  07/40  19/98  r  r≤ 1 *  

0000/0  87/33  78/60  r  r≤	2 *  

1171/0  58/27  99/34  r  r≤ 3  

1047/0  13/21  33/24  r  r≤ 4  

9908/0  26/14  99/2  r  r≤ 5  

8517/0  84/3  46/2  r r≤ 6  

8021/0  58/2  28/2  r  r≤ 7 

 :-./�Y�_�+ {�"B� 4�# 

M�,� {��M7 �Y7,$, �$ Y6� YM�,� � ^/7/�%��* R�7�'  �8#4   �/87
�a��* �$? �/�  R�7 Y8� DQ�
 �/� ��7'
 �,$'� � 8�' ���$  4,?

, .D�, �/� e�a�
, ��,+* �,$'� ��+��� ,'@ D7n& 'U
 ?,+S 
 4�38}� �� S����7     8�Z�# � �$38� 4$�8:�;, 4�8#�*  ,'8@+S 

R�7�4�#' @3��B� ��V7 4��7N ��BJ Y�  ./��� �,$ ��8�#   �38<
�/� e�a�
, Y��	� �,$'� �$ YW �7 YUXn7  �7��� S+,'@ h$3�

 'U
 ?, � �$3� ��U�
, $�37 4'U
 �
�Q7 K��,'� ��/7 4�#'�R�7
�7 �,$��V7 T�
 4��7N ./���  

)7(  
LGDP=3.5912+0.87LLAFO+1.17LIEPP 
t =3.43         t =2.24                                  
+6.44LEPRS+4.29 WIND+1.78 SOLAR 

t =2.19             t =2.59         t =1.95          
+ 2.09 HYDRO+1.56 GTH 

t =1.93            t =1.89                 
 YM�,� K��, '�7� �7     `8+ �^/87/�%� �$ Y8W D�,$ ���� �,3�

 Y+�7'8� ���W 4�'�
 4�#'�R�7 �$ (+,T_, /-�$    (8a� 4�,98P
45'
, �$ �-3:H  �c+'�cJ, 45'
, �'+9�/+/
� 4�# �/� /�J3�

45'
, b�3� 45'
, /�J3� � '+9�/+/
� 4�#  �$��) '+9�/+/
� 4�#
�(�+�7'P *�7? � eN �/���3H    (+,T8_, d8&�� S��'� Y�87/0 �

17/1 �44/6 �29/4 �78/1 �09/2 � �56/1  /8888�� �$ /8888-�$
�7 4$�:�;, ./
3�  

 O+��
 � �/� $��N'� 4�,$'� 4�MH G�B:� 43IJ, /V� Y%X'7 �$
�N Y� i3�'7  ��/E �$)5(  .D�, �/� �$,$ ��g
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 ��/E Y� YE3� ��)5�( �7 YUXn7     Y8%�E S+'8@ Y8W $3�
 �MH G�B:�}ECM(-1){��V7 h  � 'L- $,/&, *�� � �$3� �,$

 �;� �� '�,'� � �$3� `+ �L�762/0-     *8+, .D8�, �/87N D�/�
 ���$ '# �$ YW D�, S%M7 *+, 'I
��� $/&62/0  �$�V� ]/& ?,

���3W  ^/7�7 A+/V� ^/7/�%� �$�V� Y� �/��� 4,'� .$3�  
 "��*5 .4�,$'� 4�MH G�B:� 43IJ,  

'�R�7 ]�
  S+'@  ���V7 .,'B
,   ���7N �,/"7t 

∆�LGDP� -  -  -  

C  3802/0  0220/0  6060/3  

ECM(-1)  6250/ -  7114/0  7632/2-  

 :-./�Y�_�+ {�"B� 4�#  

  

5- �#�'� 
 G2� 
��H  

���'� (#�)� *+, �%-, ./# '�01� ,
  45'8
, 6��8�7 2,3   4�8#
    �,'8+, 4$�8:�;, /8�� '8� '+9�/+/
�   ���$ �8<1396-1360 

 F�� �4�,$'� G�@3� $3H 43IJ, ?, 23@37 A�%B� 4,'� .D�,
�3�
�#3E_     �/8� �$�L�8�, �8MH G�B:� F�� � K3�%��3E

Y�_�+ Y� YE3� �� .D�,  (#�)� 4�#   �8#'�R�7 S+,'8@ 4�,9P'0,
�
�Q7 K��, '�  $�37 4'U
      T8�
 4��87N '8U
 ?, � �$38� ��8U�
,

�V7�,$� �7 /����  �N ?, �W�8X YVJ�M7 *+, �$ �/7N D�/� O+��
 .
Y+�7'� ���W 4�'�
 4�#'�R�7 YW D�,   �8-3:H (a� 4�,9P

45'
, �$     b8�3� �/8� /8�J3� �c+'�cJ, 45'
, �'+9�/+/
� 4�#
45'
, 45'
, 6���7 2,3
, /�J3� � '+9�/+/
� 4�#  '+9�/+/
� 4�#

�)     (+,T8_, d8&�� S8��'� Y8� �(�+�7'P *�7? � eN �/���3H �$�
87/0 �17/1 �44/6 �29/4 �78/1 �09/2 � �56/1  �$ /88888-�$

 �/�#$ ��g
 YW D�, 4$�:�;, /��'�01� ��V7 � DQy7  2,3
, �,$
45'
, 6���7 '+9�/+/
� 4�#     � D8�, �,'8+, 4$�8:�;, /8�� '� 

45'
, 6���7 2,3
, *�� ?, YW /� fag7  
� 4�8#   '80, '+98�/+/
 45'8
, '+�� �� Y�+�"7 �$ /�� '� 4$�� 45'
,     D8�, '�8g�� �8#

Y+�7'� /+�� *+,'����     �,'8; D8+3J�, �$ ,� 4$�8� 45'
, �$ 4�,9P
      ��8MH G�B8:� Y8%�E S+'8@ K�8�,'� O+��
 *��Z�# .��#$

   $�/8X ���$ '8# �$ YW D�, �N ?, �W�X62/0    �$�8V� ]/8& ?,

���3W  �$�V� Y� �/��� 4,'� �^/7  �87 A+/8V� �^/7/�%�   .$38�
45'
, ?, �$�L��, 45'
, Y� DQ�
 '+9�/+/
� 4�#  �$ �%��_ 4�#

Y#$    �38gW �$ Y8m '8�H, 4�#      �$ Y8m � YV8�3� ��8X �$ 4�8#
    '8I+$ �8_'< ?, .D8�, Y��,$ �
,/�m /�� Y�_'g�� 4�#�3gW

45'
, �/� ]��� 4�	� �,T�7 4�#      ?, ^/87 *8+, �$ '+98�/+/
�
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