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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. 
 
Keywords: Economic Growth, Energy Consumption, 
Exports, Panel Data, Error Correction. 
JEL: L60, Q43, C23. 
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1. Maddala & Wu (1999) 
2. Choi (2001) 
3. Levin et al. (2002)  
4. Augmented Dickey Fuller Test 
5. Im et al. (2003) 
6. Breitung (2000) 
7. Hadri (2000) 
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1. Akaike Information Criterion 
2. Schwarz Information Criterion 
3. Hannan-Quinn information criterion 
4. Final Prediction Error  
5. Sequential Modified LR Test Statistic 
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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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3-5-  �"��P A�e�# �
"�- �R)��) "�"����� A�e�#  ����

(�E��i��  

�1������ 0 ���11  O�� ��1995     Wa� ba
�  �� ���a� V0� W�
) 
����� �����M� ��! O��VAR  �a���� 
��� ,�#�� B��@1 (

 ,;��� D��?�    ���a� ,a� D*=� V0� <�� .����� ��4���� 
�U��M
V0�  
�" D��?� �*�����) D�� ��� 
���&� 
����2 ^2013 :90(: 

1 -  ���aa$�*�� ,aaH�� ���aa� ��aa=L� ,aa� 
��aa�� V0� <aa�� ��

D=�� �"��C��. 

2 -     ,a;��� ��aH0 ,a� V0� <�� �a"  ���a$�*��    �a"��C�� ��a��

D=�� /�=>. 

3 - K@) �� 
���=� 0 ���� ���� ���=� ����2 V0�   ���a� 
�"

V0� ���� � 
�" .����� �� �U�� 

 

3-5-1-  �"��P ��5+� �"8+ A�e�# �
"�-"�"�����  

 ,aa9 0 ���aa@1 �aa��� ��aa��� V0� <aa�� �� ) ,aa��4� 
�aa"k O�aa� (
���� �� 
����� �����M���!  �?��� 
�")pvar(3   �� ���9�a�� �� ��

 g�F��� 
�"���@�   0 ���a% g�aF��� &1���$ 0 W�c�%2 ����� ��
�
,��� �'�&%�� ���@1 ��� 
�" �>�0 )d�`�(  0 ���'� <��@1 ��

��! O�� W� D��4� �� ,9 0 ���@1 �� �� 
����� �����M�   
�a"
)k + d�`� B�L�1 (  D�� �%� ,� ��A .��"������#   g�aF���

 ,a% ��� �"��! �*�@� ����� ,9 0k ≥ d�`�     �aM� �a� .�a$��
  ,aa% ��aa�% |�aa# 0 ���aa��� �aaN� �� �� �aa�� ��aa�C�� 0� O�aa� 

 k + d�`� = 2:D$�� ��"��! �$��  
)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  

�2 �� ,aa%  ε���ε��� !   6�aa� �� 0 �aa*�%�1 O-aa!� R-aa'H ����aa� ^

��9� V���!�4  ^����L'" 0 �'�����) D��1392 :42.(  
�?� V0� <�� ��  �� ����� ,��4� ,9 0 O�+ ,L�2 �:�k   �a�� D��

 
��
�VAR  ��d+k �� ��02�� ,9 0    ,a� Ba�
� <�'" ,� ��$
VAR      V0� ,a� ��%va� 
�a�
� .Da�� r0�@� ,�#�� V��=M

 q*1���� �"�Z ,� �����M�)SUR(5 �� ��02��  a� ��� 0 ��$ �
,9 0 b���) ���� �93 ^�
�0 ����2 ��U�� ) ,��4� 
�"k   (,a9 0

�� ����2 ^,
��@� �" ��        <a�� ��a��2 
��a� O�aY� 
��a� .��a$

 ,% ,�)�#y�  D��?� y�  D��0�(� ^D=��α����� = 0  ����2
�� ��$.  

 ����� 
��� ��N�� <�� ,� D��?�      ,a� ^V0� <a�� �a� 
�aU��M
 ,
��@�)VAR( �� <�'F1 ��� BL$ ,� ,�#�� V��=M .����  

)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 + kβ�,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�,�  
 8�# RA��@� ��d    0 �a�
� 
�a"��C�� ���$�*�� ,H�� �'�&%��

k      ^�2 0 �a����) Da�� �a�
� �a" 
��� ,��4� ,9 0 O�+2014 :
68(6.  

                                                      
4. White Noise 
5. Seemingly Unrelated Regression 
6. David & Ann (2014)  
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3-6- "�Q�
 8����R@ j1 (ECT)  


���2 
��*� O�� �� ���9���  
�"  ��aH0 
����� 
�;! ��(�1
  
�a"��C�� <�a� �@'U'"  
��a�� �  Da��   ^��a��#��)1378 :

100(.  
O�� <�� �"  ,�!�� �M��� ,���  0 ���$   �a4�2 �� ���9�a�� ��

   �a"��C�� ��a�� ��?� q��0� ���! �� �?*  R��-+� ,� 
����
����� ��H0.   
���!�a� q��0� ����1 ,� 
���� �"��
� <�� �� �v


��1�% ��C�� ���� ��?� q��0� �� 
���!�� _��� �� R��  ��
� 
�"
�'�     ����a�J �� �a	� � R�a�-+� ,% ����� ���! ,� .�$��

 ��%��%�����# <��@1 B���� �� �@ �0 
����  ��
� 
�"��C�� ����%
����� ��H0 ̂   ��a! 
�a"��
� ,� B��1  a)�1��   g�a��H� 
����a� 

 �� ��v���     za	(� �a?*  _a��� 0 ,��N� �� ��L�0� <�� �� .�$��
      ���9�a�� ^��a$ �a�
� ���0 �a��� ,a% ���"��C�� <��@1 
��� �4�1

�� ���M ?� 0 
�)�)�'�  ^�#1392 ^16.( 

O�� ��)�1 ��! 
����� z�	(1 <�� �� ��� R��3 ,� �$��:  
  

)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�,�	 
 

∆    ^O0� ,a*1�� Ba)�91 ��?'�p^q  ^m  0r   ,a9 0 ���a@1   
�a"
 ^,��4�ECT ��1�% R������ 
�;! ��(�1 Q&H   D'a� ,� R��

   0 R�a���?� �
��a@1 ���	�ν^µ	 ^υ  0η     .���a=" O-a!� Q�&aH�
��'� �1�
� <�  �a"��
� R�4a$ B
  (a�1�  �a;! �(ECT)  �2

  ��a1�% R���a��� ,% D��  C�� R�a��   ��a	� ,a� �� �a"�� 
��a@1 �� 
� ��*1�� �4�2 R����?��   .��"�  

  
  
4- 6�#� �
 

 
w��� r��� 0 R����3 ^
���� � �$� <�� ,;��� ,
�	� <�� ��
 
���23    �a� ��@�a3 D�
�@# ,�$�10   �a9�    �a� ��a��� 0 <%��a%

���� �� ���9�aa��  �aa*�%�1 
�aa" ���� zaa�9?1)  �aa@;	� 
�aa"2  0
���� ����� 
�� 
�"3(    �� ��aN�� <a�� 
��� .D�� ��$ �����

  Da��� D'�  ,� R����3 0 ��0&#� V��� ^
w��� r��� 
�"���2
 O��1390  ����� ��0� 
���1390-1380     �a� 0 ��a$ ���9�a��

 
�"��'�EX�$� R����3 V��� :D�
�@# ,   ���@�a3 
�"VA :
D�
�@# ,�$� ��0&#� V���    0 ��@�a3 
�a"EN  
w�a�� V��� :

D�
�@# ,�$� �#��� ��$ ���� ���� ^��@�3 
�" .���  
  
5- Z��")  
5-1- ��� ) �-B6 
�'J� 6 'Z�6 �*�� �"��P k���+ 

 ,U�������2 �>�0 ,��� <�$ 0 ���=� ^��� )IPS(  ���"� ����
��H0    ��a��'+� �;a� �� �>�0 ,���99     ����a	� 
��a� �a3��

 �;� �� �"��C���� .�$�� ��� )�#,�      
��a� �a>�0 ,a��� ��aH0
�� �� �"��C�� B)�91 ��$ ���"� ���� 0   ��aH0 �a"  ���a$�*�� 

O0� ,*1��4  �"��C��D��  O0�H)6(.  
�� 	(1�z 0 O�� 6�� ,� ,H�1 �� �)�> ���� ��1�% ���a� ��a��� 

 0 �$ ��4���� ,9 0 ��4J �Y%��> ^,@
�;� ����,H�1 ��   ���a�2 ,�
,9 0 ���@1 g�F��� �� ,% &1���$ ,#�3 �" �� ���H  ^��%3   ,a9 0
�$ g�F��� ,��4� ,9 0 ����� ,�  O0�H)7(.  

                                                      
2. Cross Section Data 
3. Time Series Data  
4. Cointegration of Order One 
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5-2-  �"��P k���+ A�e�# �
"�-  "�"�����  

       
�a"��
� �� ,a��4� ,a9 0 ,a� ���a@1 ,a� ,H�1 ��VAR   <�a�
�"��C��   O�a� ^�"��C�� ���$�*�� O0� ,*1�� 0VAR    ��a4J �a�

,aa9 0 b���aa) 0 �aa$ ��� <�aa'F1 ,aa9 0  �aa"��C�� ,aa��4� 
�aa"
,9 0)    Da#�M ���a  ����� ���� �
�0 ����2 �� (��� �1 O0� 
�"

) O0�H �� �2 P���� ,%8     �2 �� ,a% Da�� ��a$ ���� ��a�� (j 
,9 0  0 ,��4� 
�"i _F���� .���=" ��@�3 
�"  

2 P���� ���� D��?�  ���1– �� ���� �1������     ��a� �� �a�: �a"�
 ,;��� ��H0 D��?�        ���a� <�a� ^
w�a�� r�a�� ,a� R����a3 ��

 ,;��� ��
� 
�"��C�� D��?�   .���� ��H0 ,#�+ 0�  
  
5-3- �"��P k���+  
�EgE $��(�S+�  

�� ,H�1 ,� ����P B3�> �� ����2 
�" �" ���$�*�� ^��0��� �Y%� 
����2  
�a"  ��a��2 ^ |�a#  �9a3  a�*� � �a�   ��aH0 ��a�  ����a� 
�" ���$�*�� �� �� �� ���%       �aM� ^��0��a� �aN� za*+ <�a�h'"

     �a9�� ���a	� �a��� ���a�2 _$ 0 ��&� D*Y� ���	� O0� ����2
 �a� �� �93 ,�)�# ^��$�� ,�$�� ��&�    ���0��a�) ��a$1999 :

668.( �������< ,;��� R����?� ��<   �a�
� 
�a"��C��  ��aH0 ���� 
H) O0�9.(  
  

5-4-  
�E��
�) 
�'J� ���J�gE $��(�S+�  

 
�"����� ���@1 <��@1 
����" ���$�*��  ��� ���1�� ����2 0� ��
)λ-Trace(   �Iaa�0 ����a	� �Y%��a> 0 )λ-Max(   ��aa$ ���9�a��

 ����� W� ��H0 ����2 0� �" .D���" ���$�*��  �����`1 ��  ���%
 �����l'% ����2 D04/12 =λ-Trace  ��  �a���(� ���a	� 49/15 

 �;� ��95 �a'� �� �93 ,�)�# 0 D�� ��'% %   .��a$ a�l'% D
����2 72/7 =λ-Max   �a���(� ���	� �� ��'%26/14   �;a� ��

 O�'�>�95�'� �� �93 ,�)�# 0 D�� %     Wa� <�����a�� 0 ��a$
 ���� �� ���� �;! b�%�1��   �a��� ����� W� <������� .�"� �a��`1 

�� .��$ �H�1 �� <������) O0�H ,� ,10 ����� W� (�"  ���a$�*�� 
 0�v
  ,;��� W��"  ���a$�*��      r�a�� 
�a"��C�� <�a� Da*Y�

.���� ��H0 ��0&#� V��� 0 R����3 ^
w���  
  

5-5-  k���+  A�e�# ���"l     :'D� �
 C'D�'��) 6 C'D�

�R@ j�8��  

 �� 
����� 
�;! ��(�1 O�� <�'F1 P���� O0�H)11  ��a�2 (
 �;! ��(�1 b��) .D��))1-(ECT( ,
��@� ��  ��(�1 
�"

     
�a;! B��a@1 ��a�"� ��a�� 0 D�� �9�� D�-� 
���� �;!
��1�%     �2 
��a� ���a	� 0 R�a���?� �
��@1 ���	� D'� ,� R��

��1�% 
�;! B��@1 D��� ���"� ����     ���a	� D'a� ,a� R��
   ��a�� b��a) <�� 
w��� ��C�� ���� �� .D�� R����?� �
��@1

��  ��0� �" �� �"�5/5   ��a1�% 
�a;! �3��     D'a� ,a� R�a�
  �a� B��a@1 R����?� �
��@1 ���	�     V��� �a�C�� ���a� �� .��a$

 ��0� �" �� ��0&#�04/0     �a" R����a3 ���a� �� 0 �3��3/26 
��1�% 
�;! �3�� �� ��(�1 ��0� �" �� R�� .��$  

  

!:6' 6 .�>�0 ,��� ����2 P���� <�$ 0 ���=� ^��� )IPS(  

��C��  
�;�  O0� B)�91  

����2 ,U���  
����2  O�'�>� �;�  ����2  O�'�>� �;�  

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

���=" W� ,H�� �� ,�$�*�� �"��C�� ,'"  EX  98/0 -  16/0  80/5 -  0  

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

?@�� :z�	(1 R�*��(�  

  
 :6'!7 .@1 ����2 P����� ���@1 <�,��4� ,9 0  

,9 0 O�+  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 * 

 D�-�* �� ,��4� ,9 0 ���"� ���� �$��.  
?@�� :z�	(1 R�*��(�  
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:6'! 8 . ����2 P����  D��?� ���1-) �1�������� ��H0 ��� :  D��?�(  

,�=��0 ��C��  �`1 ��C�����vM�   ,�)�#H
  �
�0 ����2  ,U��� 
��M  


���� � �$�  

w��� r���  

δ�,m�g = 0 

i=  023�11 j= 3�11  
χ�= 87/14  ( 00/0 ) EN⟹ VA 

R����3  
γ�,m�` = 0 

i= 23�11 , j= 3�11  
χ�= 99/22  ( 00/0 ) EX⟹ VA 


w��� r���  
 �$�
���� �  

βU,pt0 = 0 

i= 23�11 , j= 3�11  
χ�= 87/16  ( 00/0 ) VA ⟹ EN 

R����3  
γ�,mt0 = 0, 

i= 23�11 , j= 3�11  
Χ�= 00/3  ( 39/0 ) EX 	⇏ EN 

R����3  

���� � �$�  

βU,p ¡ = 0, 

i= 23�11 , j= 3�11  
Χ�= (5/7  057/0 ) VA ⟹ EX 


w��� r���  
δ�,mt¡ = 0, 

i= 23�11 , j= 3�11  
Χ�= 10/36  ( 00/0 ) EN ⟹ EX 

?@��: z�	(1 R�*��(�–���=" O�'�>� �;� &����� B!�� �����  
  

:6'! 9.  ����2 �� B3�> P�����" ���$�*�� ����2 �� ���9��� �� K?�F� 
�" )����H0 ��� : ����� �" ���$�*��(  

  ����2 ����2 
�"  �� |�� ����*�   �� |�� ����*� ��0� 0  �� |�� �0����*� ��0� 0  

��@�� <�� ��  

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(  

- ���=" O�'�>� �;� &����� B!�� ����	�  

?@�� :z�	(1 R�*��(�  
  

 :6'!10. <��@1 ���@1 
�"����� �" ���$�*��  

����2  �93 ,�)�#  B��	� ,�)�#  ����2 ����2 ���	�  �;� �� ����(� ���	� 95%  O�'�>� V���  

��� ���1�� 
r=0 * r≥1 55/35  79/29  00/0  

r≤1 r≥2 04/12  49/15  15/0  

�I�0 ����	� �Y%��> 
r=0* r=1 50/23  13/21  02/0  

r≤1 r =2 72/7  26/14  40/0  

* )�# �� ������� ,Ho  ����� W� ��H0 0�" ���$�*��  �;� ��5�� % .�$��  
?@�� :z�	(1 R�*��(�  
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:6'! 11. 
����� 
�;! ��(�1 O�� <�'F1 P����  


�E��i�� 
�(�)�1 

,�=��0 
�"��C�� 

D(EN)  ����2t D(VA)  ����2t D(EX)  ����2t 

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  
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Abstract: 

 The aim of this study has been to evaluate the club 
convergence between Iran and its trading partners over 
the period 1978-2013. For this purpose, this paper has 
used log(t) test with the limited dependent variable. 
Then, by using a sequential dependent variable model, 
factors affecting the formation of these club has been 
investigated and identified.  
According to estimated model in the form of panel data, 
a convergence club income between Iran and some of its 
trading partners has been confirmed. The results show 
that there are the potential for income convergence of 
Iran and Belize, Algeria, Egypt, Fiji, Guatemala, 
Honduras, India, Kiribati, Morocco, Nicaragua, 
Swaziland, Thailand, Tonga, Tunisia and Vietnam 
countries and they can form an effective economic 
block, and strength their internal relationships in order to 
achieve higher economic growth and faster convergence. 
 
Keywords: Economic Development, Club Convergence, 
Income Per Capita, Capital Stock, Labor Force. 
JEL: F59, O11, O21. 
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4. Log t Test. 
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2. Heteroskedasticity & Autocorrelation 
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1. Green & Ngongola (1993) 
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Abstract: 
Economic growth forecast is a major problem in 
economy that has a significant impact in government 
policy and economic planning. It also helps policy 
makers for future decisions. Multivariate econometric 
forecasting models associated with many limitations, so 
an alternative approach is the use of univariate models, 
but most of these methods need a lot of data to achieve 
the best result. In this study, data from 1959 to 2005 
were used to estimate the models. Then the 
performances of auto regressive integrated moving 
average (ARIMA) model in the economic growth 
forecast of Iran was evaluated and compared with 
Markov switching method and fuzzy neural network 
(ANFIS) for the period from 2006 to 2013 using the 
Criteria RMSE, MAE and MAPE. Results showed that 
ANFIS model had the best performance. Furthermore, 
Markov switching method was more suitable than 
ARIMA model. 
 
Keywords: Economic Growth, Markov Switching, 
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11. Pouzols et al (2008) 
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1. Generalized Autoregressive Model 
2. Bilinear Model 
3. Threshold Autoregressive Model 
4. Smooth Transition 
5. Artifical Neural Network 
6. Smooth Transition 
7. Smooth Transition Autoregressive 
8. Artificial Neural Network 
9. Hamilton (1989) 
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1. Krolzig (1997) 
2. Maximum Likelihood Estimation (MLE) 
3. Expectation Maximization (EM) 
4. Gibbs Sampling Approach 
5. Jang et al. (1997) 
6. Sample-Based 
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1. Global Optimum Point 
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1. Mean Absolute Error 
2. Root Mean Square Error 
3. Mean Absolute Percentage Error 
4. Armstrong & Collopy (1992) 
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5. Gross Domestic Product 
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Abstract: 

Financial markets is one of the most important 
mechanisms to attract investment and efficient 
distribution of assets by transferring savings to 
investment. Given the importance of insurance in the 
country's economic activities, the effect of insurance 
industry on the GDP of Iran is calculated. Thus the 
insurance penetration rate and degree of trade openness 
on GDP in Iran during 1971-2013 were examined. The 
generalized model of Avram (2010) were used. Long-
term equilibrium relationship between the variables of 
the model was confirmed by Johansen-Juselius tests. 
According to GMM, the results showed a positive effect 
of country's insurance penetration rate on the GDP of 
Iran. 
 
Keywords: Insurance Industry, Insurance Penetration 
Rate, GDP, Economic Growth, GMM Method. 
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Abstract: 
This paper uses the endogenous growth model and the 
Auto Regressive Distributed Lag Method (ARDL), has 
been done during 1976 to 2014. To measure the 
distribution of the population, provincial capitals were 
selected. Then using Herfindahl -Hirschman Index 
(HHI), their population distribution calculated and as an 
index of heterogeneous distribution of population has 
been added to the economic model of endogenous 
growth. The results show a negative impact of uneven 
distribution of population on economic growth of Iran. 
According to the results, the application of the policies 
of decentralization and balanced distribution of the 
population recommended. 
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) ���'$ O0�H10.D�� ��$ ���02 (  

                                                      
4. Diagnostic Tests 
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 :6'!7 . 
���� 
��
�ARDL  

K���  �(�)�1 ��C��  
 O��1 (���41 ��)   O��2 (���41 �0��)  

b��)   ����2t 
�����@� �;�  b��)   ����2t 
�����@� �;�  

1   W� ,9 0 �� �?!�� �
�!�� ��
�1(y(-1)) 39/0  42/5  000/0  22/0  77/2  009/0  

2   ��% 
0���(l)  33/0  43/2  021/0  27/1  65/3  001/0  

3  ) ,����� 
��H��k(  27/0  07/7  000/0  25/0  78/7  000/0  

4   D�@'H ���'"�� t���1(u) 96/46 -  04/3 -  005/0  32/70 -  84/1 -  075/0  

5   O�C�$� �� �
�� R-��(1 �� �-:�$ �4�
(hl)  

009/0 -  11/0 -  912/0  07/0 -  508/0 -  62/0  

6   �?�'(1 .�H 
��U� ��C��(d) 097/0 -  12/5 -  000/0  1/0-  18/3 -  003/0  

7   �� |����*� (c) 61/8  48/6  000/0  73/12  35/6  000/0  

8  ����2 ����2 
�" R2=0/99   8/678=  ����2F     95/1  =D.W R2=0/99       7/609=  ����2F      81/1  =D.W 

9  ����2  
�"b��2 ����$  

A: Serial Correlation = 00442/0 [ 947/0 ] 
B: Functional Form   = 59028/0 [ 442/0 ] 

 C: Normality           = 3601/2  [ 307/0 ]  
D:Heteroscedasticity = 09147/0 [ 762/0 ] 

A: Serial Correlation  = 5085/2 [ 113/0 ] 
B: Functional Form       = 26/2 [ 132/0 ]       

C: Normality             = 384/0  [ 825/0 ] 
D: Heteroscedasticity  = 271/0 [ 602/0 ] 

* �� �?!�� �
�!�� ��
�1 ,�=��0 ��C�� �$��  
?@��: ,�#��  
�"_"0I� 

 

 :6'!8 .�H��� ����2 ����	�- 0�A0�- ��� ��=�
  ��H0 �� ����'+��" ���$�*��  

O��  b���) 6�'U�   6�'U����@� r��(��  ����2  ����(� ���	�  ,U���  

1  39129/0  072172/0  4341/8  05/4 -   R����?� ,;��� ��H0���`1 �� ���M  

2  22723/0  0818/0  447/9  05/4 -   R����?� ,;��� ��H0���`1 �� ���M  

?@��: ,�#��  
�"_"0I� 

 

:6'! 9 .��
�
  �Z���� R����?�ARDL  

K���  �(�)�1 ��C��  
 O��1  ��)(���41   O��2 (���41 �0��)  

b��)   ����2t 
�����@� �;�  b��)   ����2t 
 �;�


�����@�  
1   ��% 
0���(l)  55/0  41/2  022/0  56/0  55/5  000/0  
2  ) ,����� 
��H��k(  45/0  65/7  000/0  33/0  88/6  000/0  
3   D�@'H ���'"�� t���1(u) 02/5 -  77/2 -  009/0  4/5-  701/0 -  489/0  

4  
 �� �
�� R-��(1 �� �-:�$ �4�

 O�C�$�(hl)  
14/0 -  03/1 -  308/0  01/0 -  588/1 -  123/0  

5   �?�'(1 .�H 
��U� ��C��(d) 16/0 -  98/4 -  000/0  13/0 -  557/3 -  001/0  
6   �� |����*� (c) 14/14  12/15  000/0  48/16  04/13  000/0  

?@�� :,�#��  
�"_"0I� 
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 :6'!10 .��
�
  �Z���� 
�;! ��(�1ARDL  

K���  �(�)�1 ��C��  
 O��1 (���41 ��)   O��2 (���41 �0��)  

b��)   ����2t  
�����@� �;�  b��)   ����2t  
�����@� �;�  
1  ��% 
0��� O0� ,*1�� B)�91 (dl)  33/0  43/2  020/0  84/0  63/2  013/0  
2  ) ,����� 
��H�� O0� ,*1�� B)�91dk(  27/0  05/7  000/0  26/0  78/7  000/0  

3  D�@'H ���'"�� t���1 O0� ,*1�� B)�91 
(du)  

96/46 -  04/3 -  005/0  15/66  65/1  108/0  

4  
 R-��(1 �� �-:�$ �4� O0� ,*1�� B)�91

 O�C�$� �� �
��(dhl)  
009/0 -  111/0 -  912/0  07/0 -  508/0 -  62/0  

5   �?�'(1 .�H 
��U� ��C�� O0� ,*1�� B)�91
(dd) 

097/0 -  12/5 -  000/0  1/0-  18/3 -  003/0  

6   �� |�� O0� ,*1�� B)�91��*� (dc) 61/8  48/6  000/0  73/12  35/6  000/0  

7   ����� ,9 0 W� �� �;! ��(�1 R��*�
Ecm(-1) 

61/0 -  43/8 -  000/0  77/0 -  44/9  000/0  

?@�� :,�#��  
�"_"0I�  
 

 ,N>-���  ,% ��$b��) ,?'H ��(�1 �;! )ecm (%, 
���� ���"� D��� B��@1 O�� ,� D'� O��@1 ^D�� �����@� 0 

<�� ����� �93 0 �9�� W�        ��a�� ,a% Da�� ��a�2 Da�� ,a�
��   ,a� B�� B	�=� ��C�� 0 �(�)�1 
�"��C�� <�� ,;��� �"�

    
���!�a� R�a*� ��a��2 
��a� <��h'" .���� R����?� O��@11 
�@'U1 ���'=� ����2 b���)2 (CUSUM)   ���'a=� �0vU� 0

�@'U13 (CUCUMQ)    �� �2 P��a�� ,a% D�� ��$ ,*��(�
) 
�"����'�2) 0 (3.D�� ���2 (  

  
 ��
";+2 . b���) 
������ ����2(CUSUM)  

 ��
";+3 . b���) 
������ ����2(CUSUMQ)  
 D��� ��;!*��@� ��� ���� �� �3�� P�� �;� 
�� .�"�  

                                                      
1. Structural Stability 
2. Cumulative Sum of Recursive Residuals 
3. Cumulative Sum of Squares of Recursive Residuals  

�� ��"���        ,?a3�# Ba!�� �� ��a$ ,ac��� 
�a"����'� ,a% ��$
    b���a) 
���a��� �a� ��*� �93 ,�)�# �� .���� ���  ����'+�

 ,�#��v��� .��$ 

 
6 -2 - ����� ��,-� f�<8� 
�E  

���� ��02�� �� B3�> P (���a41 �0�� 0 ���41 ��) O�� 0� �" 
 V0� ,�ARDL^ ����a ��L�� ,% D�� ���   0 Da � �a�� <

�a�� ��L(�a��� 0 P�,a�#� �"
 	(1��� za �	1� D�� �'� a��. 
.D�� ��$ ,�!���� z�	(1 P���� ��=91 ,� ,���� ��  

1 - ���`1 ��C�� 0���
 ��% )L (  �a�    0 �a?!�� �
�a!�� �a�
�1
����a� � �$
  ��0� �� ���a��  ���a*� z��;� ^z�	(1 �����

^<���� R�	�	(1 0 
�N� ��a�2 �aN� �� 0 Da*Y�
 ��@� ��� 
��      ,a� ��a��� ,aJ �a" ,H�1 R�0�) 6�)�� <�� ,% ^�$��

0��� O�C�$� ,?�=�
  �� ��%
�02��� �� ���'� .  �a%� ,� ��A
0��� O�C�$� ,% D��
  ��'�	�=� ,L�2 �� �0-� ��%��  ����1

    �a�
�1 _��&a#� baH��  ^��a$  R��aa�� za��+ ��  ��a$�, �
^ 
    Da$�� �a"��! ���a'" ,a� �� ��
�1 ����� ,J �" _��&#� . ��

b��) ,% ���U�2   �a�C�� <��    _a�% ^�'����a�
 Da
�> ��
     �aa�
�1 Ba��� ,a� D*a=� ��
�1 �c&H  ��a% 
0�a��   ^Daa��

      Wa� ,aa% Daa�� �2 ����aa�� �aa�
� <a�� P��a�� <�����a��
�3�� _��&#� )_"�%( 0��� O�C�$� ��
 ��%  ����1�%  R�a� 
��?� 0) O�� 
��� R��1 b�1�1 ,� (33/0  055/0   0 �a3��

) O�� 
���2 b�1�1 ,� (27/1  056/0 �3�� �
�!�� ��
�1 ^
 (_"�%) _��&#� �� �?!���� .�"�  

2 - ���`1 ��C�� ) ,����� 
��H��k ( �� �?!�� �
�!�� ��
�1
� 0 ���aa� � �$
   ��0� �� ���aa��    z��a;� ^za�	(1 ���a��
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���� ,@
�;� :����� 
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 R�	�	(1 0 
�N� ���*�^<����   ��aa�2 �aaN� �� 0 Da*Y�
 
�aa�@� ��� �aa�  ^�aa$�� ) O�aa� �� �aa�C�� <aa�� b��aa)1 �� ^(
��1�% R�� 27/0  R����?� �� 045/0 ) O�a� 
��� 0 ^2  ,a� (

b�1�1 25/0  033/0  ���� 0 D�� ���2 D�� ,��� ,% �"� 
   �a�
�1 �ac&H _�%      �� �a" ,����a� 
��aH�� ,a� D*a=�

��1�% R��  R����?� �� �" 0� D*=� , _�%  �aa�
�1 B���

0��� ��% WJ�%   ��a% 
0��� D�'"� ,?�=� <�� ,% D�� �1
D*=�  ���� ���% 
���� � �$� �� �� ,����� ,���  .�"�  

3 -   �a� �-:�a$ �3�� ��C�� b��) ,% ��J �"  R-�a�(1 
�
�� �� B% �-:�$ ���% (hl)  �� �"��1�% R�� �� �" 0 

     0 ���a� �a9�� (O�a� 0� �a" 
��a�) R����?�   R���aN��� �a� 
       
��a�2 �aN� �� ���a� 0� �a" �� �a�� ^���� R���aC� W����1

��@� ���     ,����a� _��&a#� ^�L���a�1 k>�*� z��;� .D=��
 ���=����  _��&#� k��� ����1 ��a4� 
�0    
��a�� � �a$� 0

�� �-:�$ �3�� ,% ���U�2 �� .���M R-��(1 �
��   �aL�
�!�$ �� �� ��N��� ^D�� ���=�� ,����� _U�� 
�"  D#�

  .�a$�� D*Y� 
���� � �$� �� �2 
��vM��� ,% �a"  �a�J �� 
z�	(1 �)�> ,;��� D*Y� 0 ��@� ��� <��    �a� �-:�a$ �4�

O�C�$� �� �
�� R-��(1 0 �$� 
���� � ,� ^����� R�*�� 
<L�
 <�� ,� ��@� ��� V��v� _	�  Da*Y�  �� R-�a�(1 
�����# ���� � �$�
 D=��. ��@� ���    ��%va� b��a) ����

�� V���2 ,L��� O0� :�$�� B�
� ��J ,� ����1 �" ���#� ,% ��
������� �� �� �
�� V���2 &%��� 0 �"     ��a% ����a� �a� �����2

,aa�!��2 ��aa��� ,aaL��� �0� .�aa$�� ,�aa$��� ���"�aa'" �aa" 

 
���1 k>�*� �"��������  ��$��
�> ��� �� ,% �  ��a% ����

,�!��2 ,� �" �� 
���=� ,L��� ��� .D�� ���� ����� �?'� 

     ��a% ,a� ��a! �?�a�(1 ,�$� �� z��;� ���% B��(1 ���#�

� ,�$�'M�' ,�!��2 z��;1 ��� 0 ���$     �a� ��a% 
0�a�� 
�"
R��4� �� _�� 
0 �?C$ ���� ���� 
�" �2 _"�% ���4J .�

 ,� ��% 
0��� �� �&����D�?�      ,�a$� �a� BCa$ ���a*� q*1��
 ,% 
0 �?��(1��  ��a4� _"�% ,� ����1    ��a% 
0�a�� 
�0

 ��N��� �v
 .���M �U����    �a%� ����a� X-3� 0 ��*4� �� �0�
        �a$� �a� �a�C�� <a�� Da*Y� 
��vaM��� 
��a� q���$ ^��$

.��$ �"��# ����� �� 
���� �  
4 -       ���a� ��0� �� �a?�'(1 .a�H 6�a 0 ,aL��� ,� ,H�1 ��

;�     
��aU� �a�C�� �� Da�� ���� �� za�	(1 ,@
�)d (  
��a�
   ���9�a�� 
��a�� � �$� �� �?�'(1 .�H 
��vM��� _U��

R��aa=! Baa�A� ,aa� .Daa�� ��aa$ �aa" ,aa� �aa?�'(1 .aa�H 

D!�����     ka��� ,a% ^��a�% �L�&�# ,����� 
��H�� 0 �"

      ��aN��� ^�a$ ��a�% �� �aL�&�# ,����a� ,���� ���2 <����
�� �� �9�� ��� ,% �0�     �a$�� ,�a$�� ��a�% 
��a�� � �$� .

 ,N>-���      a�C�� <a�� �a�� ,a% ��a$   �� ^O�a� 0� �a" �� �
��1�% R��  R����?� 0��@� ��� .D�� ���� �9�� 0  

5 - 
���� � �$� �� D�@'H ���'"�� t���1 ��C�� ���`1  ��
O�� 0� �"        ,a% Da�� <a�� �2 ��a49� 0 Da�� ��a$ �9��

     �a�� 
��a�� � �a$� �a� D�@'H t���1 �� ����'"�� _"�%
 
���2 �N� �� (���41 ��) O0� O�� �� O�> <�� �� .���� D*Y�

��@� ���  (���41 �0��) �0� O�� �� �
0 D�� ��$ �a�@� ��� 
        �a$� �a� Da�@'H ���'"�a� ta���1 �a9�� �a�� .D�� ����

�A� ,� 
���� �:D�� �L����1 R���N��� z��;� ��� B 

�4$ ,@��1 V��=M ��
�"�4$ ^
 ����
 A�� &%�'1
 

0�aa��aaa*1 ,a��aa� z+�aaa�� ,aaa� B �aa� 0 ��aaa>��� &"� ,aaa�
a�� ���a% 0 ���a$�� 
�1� r�a�� 0 ��M���%�   �� ��M�a��%

� _"�% �4�2� ����  ^
��� 0 ��'"�#)1391 :148 <������� .(
 
����� �����% ^����� 0 WJ�% 
�"�4$ �� D�@'H t���1

.D$�� �"��!  
     ka��� ^���a�� 0 WaJ�% 
�"�4a$ �� D�@'H _��&#�

,#�3 �MI�0 0� ��U�� �H�� 	� ���,��&" _"�%) /�   ,a� �"
 0 (/��	� _��&#� �+�!,#�3  ���aH  �a"
  a$���   ta'U1 ��

,��&" _"�%) �"   ��a��� �a� ���#� t'U1 �+�! ,�  �a"   ��a�% ��
�� (����'" �� 0 ��$�  ��a� �� ,a�
 
�@# a�D  �a"
   ��M�a��M

���� �
 � �"��#�     ^����aL'" 0 ����a�) �a�%1393 :20 .(
���*$ ��	"� z�	(1 ,U��� )1392 :55 ( �
��J D*Y� ���`1
  Da�
�@# &a%�'1 �� D�@'H  �a"
  0 ��@�a3   ��a�� � �a$�
 

����� �"  ����� �� �����`1 �� .��%  
  D%�a$ 0 ���a� ^��
�1 �L�&�# R�0�U�  �a"   z+�a�� ��

 D�@'H����    ��a��% B�4a=1 ,% ��% ��U�� �� �;�(� ����1
���� ����H ^t���� ,� ������ ^/��	� ���� � �"  ^R��-+� 0

 ��aa4� _��&aa#� ,aaU��� �� 0 
�0�aa�# D#�aa��� .�aa$�� 
�0 
 �� ��&� 
�"�4$  ���a!�� ��L�� ���02 �"��#   <�a� ��a���

 0 ���#������ 0 ���#� <�� R-��@1 V��=M D3�# ^�"  �� ���"
 �"��# ���M��% 
��� R��4� <�!��2 
�����  0 ���02 bH��

 8-! �L91 _��&#� ^
��M��� B�4=1 ^_��� 0 �"�M2 ������
   ��a4� 
�a	1�� ,aU��� �� 0 
�02�� 0    
��a�� � �a$� 0 
�0

��  ^����
��) ���$1386 :24.(  
�&#�  _��&a#� �� ����� 0 WJ�% 
�"�4$ �� D�@'H _�

��3 ,)���� t������� ��� ^8�� ^g2 ����� �" � 0�4=1 &� R-
,% D$��4� 0 V���2 ����� ���'� R���!  a�0 ,� b?:�� ,?
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����4$ 0 D
0�  �a"   a� �"��a#�   ,#�a3 ^��a$  �aH��  �a"
 
���=M� �
  ��a�
  ��a���  �a"  ��a�
 
�@# a�   �"��a# �4a$ �� D

�� .��%  ,a�?% ��a+� ��D!��� �# _��� O�	��� k��� �"� ^
��=�� t���� ,@��1�R��4� ,��$� ^ �"
 �����  V��a=M 0 D

H��! R��U1� 0 ,����� �I���� �"����� ,�
 �H�� ��  0 ��$
��4� 
�0   A�aa� ��a�� � �� �� �a$� 0 �a�  ��aa�   0 �%�4a$)

 ^
��� 1394: 116.(  

�@#�D �"
  �� &%�'1 �� ����'" ^K?�F� 0 ��M���M� W

��M ����L� ���% �� D�
�@# 0 ��! ��L��� �� �1 ����� _� <
�+�,���0� t#��� ,� ^z ,��&" ��4=1 �� ���2�� �" R���! 


  �a�F� &%�'1 0 t'U1 B�
� ,� ���� .����� D�� R-�4=1 0
  ^����aL� ���% �� (,����� B% ��+ ,� 0) B:��� 0 t���3 ��

� ,c��� &�� R���! 0 R���
�1 �� 
���� 6�����  <������� .���M
����%��
�1 �� �"0�M ���L� t'U1 �" ���"� ,c��� 0 �" A�% 


 bH�� ^R���! 0��  ����L� D*Y� 
�"&���� �� �4�2 �1 ��$
��4�  ^
�0�� 0 B@
) ���$ ���1390 :23.(  

 
�"�4$ ����&� �1   ��a��� qa���� ��a+ ,� ^  �a"  
����
4���   O0� Ba�
� :���� �?3� B�
� 0� ,% ���=" 
����� 
�0

        ,a� �a4�1 ^��&a� 
�"�4a$ �� ���a$ Da�� � ,a% D�� <��
����� �" ��a4� <������ 
���� ,% ��     �a	� ���aH� ���a=" 
�0

�� ����� 0 �"� �"  ��a4� �a� 
     Da�� � ��a��H �� <���a� 
�0
 rv>�� ,#�3 ��H0 B�
� <��0� .���$ �" �$�� 
���� � 


 ��   R-��a@1 V��a=M �� ,% D�� ��&� 
�"�4$ �� t�'U1
����� 0 ���#� <�� �" ^��4� 
�0  _��&#� ����  B���� <�� .�"�
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Abstract: 

One of the major concerns for the future of human is 
living conditions on Earth. Environmental degradation 
by humans has caused to climate change in addition to 
vast reduction of natural resources. Recognition of 
environmental problems and factors is the first step in 
maintaining desirable biological conditions. 
Accordingly, in present study, was investigated the 
effect of shadow economy on environmental pressures 
and also the role of political and administrative 
corruption level in this regard. For this purpose, the 
pressure on nature was measured by sum of energy, 
mineral, net forest depletions and carbon dioxide 
damage. Also, panel data of 15 MENA countries from 
1999 to 2013 were used to test this relationship. The 
result showed that relationship between the shadow 
economy and the environmental pressure is positive and 
significant. As, a 1% increase in the size of shadow 
economy increases the pressure on nature to 3.19%. 
Also, the result showed that the relationship between the 
size of shadow economy and the pressure on nature are 
dependent on the levels of countries corruption, so that 
increase in the corruption level increases the effect of 
shadow economy on environmental pressures. 
Therefore, production in the shadow economy of 
countries causes failure to comply environmental 
regulations by firms and increase of environmental 
pressures 
 
Keywords: Shadow Economy, Corruption, 
Environmental Pressure, MENA Countries. 
JEL: Q53, Q56, Q58. 
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��H ,���� ��$
 ) Daa��  ����aaL'" 0 ��aa��#6 ^2008 :233(  0 Daaa*Y� ,aa;��� .
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) ,���� ��2��log (gni)) D�@'H �%��1 ������
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O�� 
�"��C��  ��'�  <������  ���@� 
�;!  B ��>  �Y%��>  

(�A� b=> ��) ,���� D@�*+ �� ���# ������
  log(PN) 86/4  72/1  85/1  02/9  

 �� ,��� ���� � �4� ������
GDP  R��3 ,�)%(  log(se)  39/3  26/0  93/2  72/3  

��=# �!�$  cor  36/3  67/0  1/2  3/5  

 ,���� ��2�� ������
(�A� b=> ��)  log(gni)  02/8 12/1  53/6  76/10  

(t��� ����?�% �� �9�) D�@'H �%��1 ������
  log(pd)  07/4  32/0  54/3  67/4  

 R��3 ,�) �?!�� �
�!�� ��
�1 �� R��U1 �4� ������
%(  log(op)  97/3  44/0  92/2  79/4  

 R��3 ,�) /���� �� ��� D*� ��� ������
%(  log(er)  3/4  23/0  6/3  52/4  

 <��) ����%��� �!�$10-  �110(  de  1/2-  58/5  9 -  7  
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*70/10-  *60/13-  I(0) 
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Log(op) *20/2-  *87/2-  I(0) 

(de) *74/3-  *64/4-  I(0) 

Log(se) 
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Abstract: 

Investigating the effect of government corruption and 
financial liberalization on economic growth is a 
fundamental issue in recent economic literature. 
However, considering these two phenomena 
simultaneously have been ignored by researchers. This 
paper, empirically and theoretically, studies how 
negative effect of corruption can be affected by financial 
liberalization. The results show that, by liberalizing 
financial account, high corrupt countries levy more taxes 
and therefore the negative effect of corruption on 
economic growth intensified. In empirical model, we 
include OPEC countries for the duration of 1990-2013. 
Estimation results by GMM method show that the 
negative signs of the interaction between financial 
liberalization and corruption imply that the partial 
impact of financial openness on economic growth 
decreases as the degree of corruption increases.. 
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   �a� ,�!�a� ���a'� G��F� �� ���'�     ���a'� ,����a� .��a$
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�� ���� �� D�� ��� 0 ,�=�   .�"�  
C�S�� ���% �� R��
�� ��� ,L��� B�
� ,� :2   ��a�% �� �����1 
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Abstract: 
Economic growth is one of the most important goals of 
macroeconomics in current communities and its rate 
shows the rate of increase or reduction of GDP and 
improvement or reduction rate of welfare of people. This 
study evaluates the important factors of economic 
growth in Iran based on the effects of subsidy targeting 
plan. The study period is 1991-2012 and the study 
variables are including time series of Iran economy. 
After performing unit root test and evaluation of the 
stationary of variables based on Augmented Dickey-
Fuller Test (ADF), the model coefficients are estimated 
by concurrent equations system and Two-Stage Least 
Square Method (2SLS) in Eviews  software. 
The study findings show that value added of various 
economic sectors has positive and significant impact on 
GDP and economic growth. As the government size is 
evaluated by government costs to GDP ratio, the 
coefficient of government expenditures variable is 
negative and significant at level 6% statistically. The 
coefficient of public level variable of prices is negative 
and significant and it shows that inflation phenomenon 
and increasing the price of energy carriers increase 
production costs in short-term and GDP growth rate is 
reduced. The elimination of paid subsidies to 
manufactures and increases of production costs of 
economic enterprises and serious economic sanctions 
reduce economic growth rate. 
 
Keywords: Economic Growth, Energy Prices, Subsidies 
Targeting Plan, Iran Economy. 
JEL: O47, O41, H2.  

 

 

 

 

 

4��O 
��C H�#m8# �j# � .#��# 0��B"C# %�� �A �j�� 4�#�� 0<�)# 0�
  
  

*0��"�# '��O1 

1 . �E�" ;������ �"�8 (�7�����)��7� ;)��*+� ;! @�� ��:? ������� ;)���4�  

) :
8����11/2/1395            :-��&�6/4/1395(  

 

Important Factors of Iran Economic Growth by Considering the Effects of 

Increased Energy Prices 
 

*
Hossein Ostadi

1 

1. Assistant Professor of Economics, Dehaghan Branch, Islamic Azad University, Isfahan, Iran 
(Received: 30/Apr./2016          Accepted: 26/June/2016) 

 

 



134                                   :

����  D'�  _��&#� ��� 0 ����� 
���� � �$� �� ���� B����B��> 
w��� 
�"  

 

1- ��%,�  

�1 ��&���?!�� �
�!�� ��  ^
��a�� � �$� ��� 0 ,���� ��2�� ^

�4� �� �!�$ <��1  �a"
    �-a% ��a�� � 
��aL?'�  .Da��  ��
  �a#� qa���� ��&�� ������ ^,���� ��2�� 0 ��
�1 ��&�� ,% �
�>� 

_��&#� D��� ^
���� � �$� ��� ^D�� ,@��H ���#� 
���� � 
 ��     �a� ��a*4� D��a� �2 ta*1 ,� 0 �?!�� �
�!�� ��
�1 _"�%

    �a� ��a�� �� ���a� 
�����a!�� 0 ��#� �;� _"�%    ,a� .�a"�
�!�$ �0-� ��"� 	# 0 
��L�� ��J����'� &�� �   a1 Da(1` ���

    
��a�� � �a$� ,a% 
�(� ,� ^����� ���  
���� � �$� 0 ��
�1
  �aa	# �;aa� 0 
��aaL�� ��aa� _"�aa% ,aa� R�aa���?� �� ^�1A�aa�

�� ���U��  ^����L'" 0 �-���� �'��%)1394 :53( �� . ,aH�1   ,a�
   ,a� �����a�� ^,@��H �" �� 
���� � �$� 0 ��
�1 ��&�� D�'"�

�� 0 ����� ��
�1D
0� ,:�:� ����'" ^�1A�� �$� � D?� 0 �"   �a"
.D�� ���� �4� �� �L� ^0� <�� ��   ,a% �-% ���� � r��"� <��1

 Daa
0� ���aa'1 �aa�%`1 ���aa� ,aa����� 0 �aa"  �� 
��aa�� � ��&aa��
�� ��4H 
�"���%     0 �0��a� 
��a�� � �a$� ,� ������� ^�$��

.D�� ������  
 �L� &�� ,�����,
�	� �� (� ���'�H� 
�"k �� &������  ���>

O�� �� ,% D�� ���� �     ,a� 0� �a�0� ���a�� ���� � �� ��!� 
�"
    .Da�� ,a�#�M _�a� �� �� ��a$ ����(�  Wa� ��   ^�a�  Da!����

,����� ��4J �� _�� �+ ����=M 
�" �� ,"�     ,a�� <���a� r�a"
Daa'�  ���aa'� �;aa� <�aa$��  ��aa#� _��&aa#� Daa��4� �� 0 �aa"

r��� ^����% ��  0 ����=M D�L
��
��1  ���� � �� D
0� 
�M
 �� ��A ���a��� 0 }�(1 ��U�� t��� ^�?�     ��a$ ���a�� ��a�� �

,% 
��+ ,� D��  ,� �� _�� �+ ���% �� ,���� �
�! ��
�1
�$� ,"� ,N>-� B��   ,� 0 D�� ,�$��� 
��4�1    ,a=��	� Ba�� 

^D=�� ,�#�� ,@��1 
�"���% ��      <����a�� Ka�� �0�a> ,aL?�
 Da�� ���4H  � Da'@�)   ^����aL'" 0 �a4
1394 :12(.   
�a� ��

 ^������ 
���!�� R�>-3� ��U��    ��aU�� ,a?'H �� �?� ���� �
  ,a
�	� �� O�a(1 0 ���C1   ,a����� �a���� 
�    Ba�
� ,a� �a"   ^�aU>

 a*��	1 �2 z'� 0 �M���=M��      _aF� 0 ��M�a��% r�a�� ,a'"
�� ��M���%��
�1 �� �@��0     �� ����a=M R��a��C1 ��aJ� �� ���%

��� ���F1�� t� ��% .��H�
 ��'#�" ���� 
 �,����  ���� �a"
 
�`1�M��# R����
 ���� � B���� ��
  ��a3��! ^
�1�  0 ��M�a��%�

�����, ����vM   0 Da��   a1 Da(1 �a�`��  _aF� ���� ���a  �  �a"
 
� ���� � K?�F�� 1 ����1`������=M R�� �
  ��a�� � �� ��  ���a�� 

�'�aa�.���aa� ��   Baa���� �aa���� ^_"0Iaa� <aa�� �?aa3� r�aa"
<��@1      _��&a#� �a�� <�#�aM�N� �� �a� ����� 
���� � �$� ����%

B��> D'�        
��a���'#�" X�a+ 
��aH� �� �a$�� 
w�a�� 
�"

,����� �� ���% 
���� � �$� �� �" ) �$��D�H ^1388 :28.( 

  
2- g�,�	 0�`) �)�>�  

�
�1 �� �0��� 0 �l'% _��&#� ,� 
���� � �$�  ,���a� ��2�� �� �
 �� _��&#� �� ��*1�� z��+ ��  
0�a��  ��a%   0 ,����a� ^r�a�� ^

�� 8-+� R��U1 �U>      <aL'� �a4�1 ,a� 
��a�� � �$� .���M
  ���a� 0 t���� �� ����� ���9��� z��+ �� ����� ��
�1 B��$ D��
  ��&a�� _��&#� 0 ��
�1 �����% _��&#� ��@� ,� ,L?� ^�$�� ,�
0�

 /��	� ,� ��
�1 ��a ) D=" &�� ���9��� ���� ,�
0� ����   ^��a�:��

1393 :7 _��&#� ^�-% �;� �� .(�?� �
�!�� ��
�1١  ��  �a�
�1

�?!�� �
�!��٢     Wa� �� �2 ���a	� D*a=� ,� �N� ���� O�� ��
�� g�=(� 
���� � �$� ^,��� O�� .���M  

      0 
��a�� � Ba��� 6�a� 0� Wa'% ,a� 
���� � �$� ��0�
�� �F�� 
���� ���:   t��a�� ,� ���=� 
���� � �$� .��$

     ,a% ���� 
w�a
��L1 0 Da� -! ^,����a� ^���=�� t���� ^�@�*+
�� g�=(� 
���� � B����     �0�a� 
��a�� � �a$� ��� .����M

�����aa� Baa�*  �� 
��aa�� ���: Baa���� �� O�aa(1 0 �aa��C1 �"�
V��� 0 ����� q���$ ^���'�H�   Da�� <L'���: ^� -!� 
�"

 :��aa'") ���aa=" 
��aa�� ���: Baa���� �aa4��� 078 �aa=���L� .(
:D�� ��� X�$ ,� ��$ ��� B���� 
��vM���  

  
2-1- 0��B"C# %�� �A �#&^�j# 0��B"C# 4�#��  


���� � B���� �� ���� ��1��*� �$� :��  
1 (�@�*+ t����:       
�0�a) 
�a�� ^��0��a# �a@�*+ t��a�� ��H0

       ^��a$�� t��a�� ��a�% �� �a��� 
��a�� � �a$� 
��� ,�*
� .D��
���M ���  �N� l�� &�� t���� <�� �� ��(3 0 g�?;� ���9���^   �a1

     ^t��a�� �� ���9�a�� ��0� 0 ���a�� B ��a> ,� t���� r-1� ��&��
.��$ ��A�+  

2 (,����� &%�'1: ,� ^,�����  � ��@�  Ba��  �L�&�# B���� ���!
       Ba��� Wa� ^,����a� &a%�'1 .Da�� �a�
�1 ��0� �� �l�U� ��
�1
  ,����a� &%�'1 ^�� W� �� .D�� 
���� � �$� ��0� �� 
��?%

�� ��� �)�	1 ��    ��2��a% ^�a12 ��
�1 
��� ^���� 
�� �� 0 ���vM
,� .��% �"��! ��U�� ��
�1    �����a$ 0 ,����� &%�'1 ^B�
� <�'"

� ���%,� ^��?� ��
�1 _��&#� 
��� �2 ��0     �a� �a����� ,% 
�(�
H _��&#�D�@' .D�� ��A ^��% ,?��	�  

3 (��
�1 ������: ������      ��a��H �� �a'4� _a	� ^�a�
�1 �"�

                                                      
1. GNP 
2. GDP 



�'?� ,���?�#  ��"0I�_"0I� 
���� � ,@��1 0 �$� 
�"^  0 D=�� ���'$ ^��$ O�����4J &���� ^1395                   135  

  

������ .���� 
���� � �$�  ,� ��
�1 �"�   ���9�a�� �Y%��> ��@�

�@# �� ��
�1 B���� ���D   Da�� 
��a�� � 
�"^   ,a� ,a%    Wa'%

����� (��% 0 ,�����) ��
�1 B�      _��&a#� �� �a4�2 �"���a� 0 �a�2
�� .�"�  

4 (D#���� W�w�
��L1 
�":     �a� �a���� �� Wa�w�
��L1 R����C1
V0� Ol�aa(1    �� ���9�aa�� 0 
�02�aa� �� kaa@*�� 0 �aa�
�1 
�aa"

V0�  _��&#� b*� 
w�
��L1 R����C1 .D�� ��
�1 �� <��� 
�"
��4� �� 0 ,����� �"���� ^��% 
�0�� ��
�1 B���� �� .��$  

5 (��
�1 /��	� 0 ��% ��=	1:      b*a� ^��a% ��a=	1 0 ��a�F1
�� ��% 
0��� �"���� _��&#�    �� �a�
�1 b*a� ^,?�=� <�� .��$

�� ���% ��@�3 ,@��1 ,� 0 ��$ ���� /��	� .���U��  
6 (�������� R����C1: ����'� �������� R����C1  ,@��H �� O�	��� �M

����   O�a	��� B��$ ,% �D�� D@�3 ���� _F� ,� 
��0��%
     ���a'�H� �aL91 ��a+ ^��aH�� ���'�H� 
�"��4� �� �$� ,� 0�
       _��&a#� b*a� �a1����C1 <�a�J .Da�� �&a���� ��U�� 0 ��H��

D3�#      &a%�'1 _��&a#� ^��a% 
0�a�� ���� �"���� ^O�C�$� 
�"
� ��! �� 0 ���H �@�*+ t���� �� ����� ���9��� ^,�����  �� ��a*4

�� ��
�1 ��(� ��$.  
  
2-2- 

���B� '(� �) ��?9��� 

���B���[ =��"#  

 �� ,��� ,� 
��a�� ���: B����   �a� ��vaM���  �a$�  ̂
��a�� � 
:�� ��1��*�  

1 (���'�H� B����:    V��� ^���a'�H� �aL91 ���a$  ��4� ^�a" �a" ^
�� 
���� � �$� �� .�"�# 0 r�� .���=�� ���`1  

2 ( ���a=�� B���:        �a$� �� �a4� Ba��� Wa� ^���a=�� 
0�a��
       ,a� ���a=� �a4�1 
��a�� � �a$� ,a�*
� .D�� ���� 
���� �

������ ����� ���=�� 
�"0��� ��&�� 0 �"^    &a�� �2 ��2��a% ,� ,L?�
.���� ���=�  

3 (�1-�L�1 0 ����� B����:   &a�� �1-�L�1 0 ����� B����
       a�� � �a$� .�a���� 
��a�� � <��a� �a$� �� �a'4� _	� 
��

      
l�a> �a1 ^�a�?" 0 ,a=���# ^<a��w ^�L���2 ^���: ��'
2 ^��������
,�    <a�� 
�a  
���� R-�L�1 0 ����%0��� ^����� R�*� B�
�

D�� �@� ,� �"���� ��  �� �"���% �� )  ^���:��1393 :78(. 

  
2-3- 4��� H,) <�)#0 �� ��B"C# %��0  

 ���a��, 0 � a�0�
  ��a%  �a�� ��  �a�F�� 0 :� �a�F���  ��
�4� <��1 B���� ���� �� �$� ���� �
 ���=" ,% �� �$� t���1 

�� �N� ,�#�M �� ���$. �� �N��,   O�a� 0 �a"  
�a" �H a��   �a$�
���� �
^ B��� w���
 ��& ���0 O�� ^D�� ��$ 
0� '"��D �2 

�� O�� �"
 K?�F� ���=L �� D=����L'" 0 /�;#) :1391 :
55.( ) �����1993( 1,�  Ba	� �� 2 a�/� 0  �a���2 )1994( � a��� 

�� ��%  ,a% ��  � O�a� a�#��&�L�  ̂�a$�  w�a��
  �a4�1  Ba��� 0 
�4� <��1 B���  �a$�  Da��. � a�0�
  ��a% 0  ���a��^,  Ba���� 

,;��0 �
 ���=" ,% ���
 M��% ,���
  ,a�  w�a��
 � a���  .�a���� 

����� �h'"�< ,� B	� ��������� � �� �-%����W �����   Da���
)1978(3 0 ���) ��=1979(4 ���� �� ��%  w�a�� ,%
 �� �+ a�z 

�`1��
 ,% �� ��0�
 ��% 0 �����, ^���� ,� : ��+�	�=����  �a� 

�$� ���� �
 ���� D�� 0 	�=����' ���
   �a$� �a�  ��a�� �
 
��0��� .����� �0-� �� ���4� �"
 ��% 0 �����^, w���
 � a�&  ,a� 

 ������L� �� ���4� �"
  �a4� 
�1 a�� ��  ka(�  �a"
   
��a�� �
D�� X�;� 0 
�1�� @��1� �� ���4� �"
 ^��% �����, 0  w�a��
  ��
� ,�#�M �N�� �h'" .��$�< |�# �� ��< D�� ,% ��< ����& 

���9��� ���4� �� �" 0 �;� 
�1��  ,a;��� �
  	�a=���  ��aH0  .����
 ,�*
�      ��@�a3 
�"��a�% ,a% ��a'� ,aH�1 ,�L� <�� ,� ��=���

 O�a> �� 
�"���% 0 ��@�3 <��� 
�"���% ^,�#����  ,@a��1^ 
  
w�aa�� r�aa�� ��&aa�� 
��aa�� � �aa$� �aa3�� Waa� 
��� ��

� �*����������.  
�� ,"� ^��!� 
�" w���
 �L� �� �4� <��1 ���4� �"
 
�1�� 

�� ���� � ��4H ���� .D�� �� ��H0 1A�(1� ,% O�� ��  �a"
 
!��� �� �"���!��
 
�1��
 t���H ��,�#�� 0 ,@��1 �^,�#� �*�� 
�� ��D#�� �"
 w�
��L1�L� 0 ��=��0� ��'%  ���a� ,�  ��a! 0 

���4� �"
 
0��^, �� ���� ^D��    w�a�� Ba��� _a	� �����
  ��
0 b�%�1 ���!�� 
�1�� ��4H� D�� �2 ������ ,% �� O��  �a"
 

!��^� �$� w��� r���
 ����� �� �$� 
�1 a��  �
�a!��  a?!��� 
�� 0 �$�� ��^,?�=� < �&#��_ R�$ w���
 +� O�� �"
 !��� 
�� �� ���� �� �� .�"�
 ���� r��� w���
 t��1 ��L@�� �� 

 �D' �2 D�� 0 C1��  ��D'  w�a��
^  �a��
  �a4� ��  r�a�� 

w���
 0 �� ���,U �� 
�1��
�!�� � ?!��� ����.  w�a�� k(�
  0
B��> �"
  ����� ,� �2� aL�   ?a3� Ba���� ���    �a$� �0��a1 ��

�"���%
 �@�3� 
�1 0����� � �
 ��'�H��  �a�� �  �� �"��a�%
'"�� D�&=��� �����!�� � .D���� �� 6�)�� < a� 
� ,a� ��� a� B

��(� _	�
 w���
 0 ,��A�� �4� �I
  �"�a�2��
   �� Ba3�>
 0 ��! D9����02�# �"
  a?� ��2�� �� �2� � 0 a�  A�a� �4a� &
 

�,���� �"
 �!����� B��> r��� ,� �"
 w���
   ��a(� 0 ���a	� ^
_F� ,� �2 D!���� �"
 0 _$�� D(1 ���  ^,a+���� Bc�=� �

                                                      
1. Stern (1993) 
2. Ayres & Nair (1994) 
3. Brendt (1978) 
4. Denison (1979) 



136                                   :

����  D'�  _��&#� ��� 0 ����� 
���� � �$� �� ���� B����B��> 
w��� 
�"  

 

+� !� O�� ��J�� ,H�1 ���� ��D��   ,a� ��������� � 0 ����vM
"�� <�#�� ��N���   ��a� �a�4�
  a	;���    a�F1 �a�� ���a%� �

�,���� � ���� .D�� ���� �"� �U> ���� ���,���� �"
  a�!�����  ��
w��� ,����
�&#� �� �'4� B��� ��! ^��=% _
  ^D
0� ,H���

�&#��� r��� ��� _� 0�� w�a�� t���� ,
^   Ba��> 8�aJ�   �a"
 
w���
��� t*�� ��$ �0�(� ^
 ��1 0�  R0�a� ,a�A����� t  �a"
 

?�� �� g�=(�   ���� <���� ^���� 
�� �� .���M�w��� D'
 
    ��a�� � ,a� �aU�� ��a�% B!�� ��
  V0� ��a$    ���a�# 0 �a"

�� � .D�� ���� �4�2 �� 
w��� r-1� ,% ���M�    ,a� �aU�� �a�� <
�&#��$ _w��� R�
 =� ,� D*=����
 � ���    ��a$ �"��a�% �a�

w��� R�$ .D��
 � ����� ��� ,% �"�
 
�1�@� ���	� �� a��  ��
� ,J R���! 0 �"A�%�w��� ��&
 �� r��� ,�����% .D�� �� 

����� ,� ����� ���%
 0� ,� �$� 0 �����!�� ��  t��a��  ��&a� 

D9� 0 ��M �L� �� �"���%
  �a4�  ��a4H ��  ka(*�  w�a��
 
^<������� .D�� ,����� &��
 ���
 ��
�1 0 r��� w���
 ��  ,?'H

_"�% R�$ w���
 �#���  _aF�  �a"
  ��a�� �
  ��a�% �� 

D�'"� ���0��# �����!��   ^6��� 0 <a��2) D��1384 :119  �a� .(
� ^�'�� 
�"���2 /��� a�  ����2 ^���a=L��� �� �a� ����  0 ��aU

���� ���= �& 
 �1A���w��� R�$ <
    �a� ,a% D�� ��A 0 D��
��D�� ��vM
    .��a$ ,a�!���� ���% �� ��0� X-3� ,� ^b����


��� ���� � D�� X�;� ,%�  X-3� ,% D�� <�B��> D' �"
 
w���
 ��1 0��	� t
 �    ,aJ �-a% 0 ��a! ���� � �;� �� ,����

���"����� ��H� �� .D$�� �"��! O�*�� ,�
  ��$ ��'#�" ���� 
�,���� � �� 0 �"�&#� ^,U���B��> _ �"
 w���
���� ^�, ��vM
  ��

T@��  _aF�        �2 �� �a�
�1 _"�a% ka��� 0 ,a�#�� _"�a% �a"
_F�  ^���2���) D�� ��$ �"1383 :107�M .( ,J ?����� ����� 

�H�&���� w���
 �� ���� ���4� �"
 
�1��
^ 
�0��# ��*4�   
�a"
C1��� �� %�1�b t���� w���
 0 C1��%�1 � a�b  �a"A�%
 
�1 a��
 
�� ����1 � ������ �1���
 bH�� _"�% r��� _"�% 0 R�$ 

w���
 ��$ 0 �� ���,U bH�� @T1�K ,;���  �a$�  ��a�� �
  0
r��� w���
 ^���M ��� ,� �" O�> ����=� O�*  ��%  ,a% � a� <
B���� �4�1  �a1  �a> @�� a��  ���a   ���a="  ,a%  ��a=��0�   �a$�
���� �
 ,� r��� w���
 �� _"�%  �a�"�. ��  ;���a$�  ,a% 

r��� w���
 �� 0�
 
�1�� �`1�� �*Y��  ̂�a$�� ,�$��  �&a#��_ 
r��� w���
 b*� �$� ���� �
 �� ^��$ �� ��< R��3 ���� 

�� ��H�
 �" � ,��M�  D����'� w���
 �� �>���� B��%  Ba'� 

��$. ���% ����� ����
 t���� N��� w���
 D�� 0 w���
 ��&  ,�
 R��a3 � aL� ��  �a4�  <��a1  Ba���� 
�1 a�� �� � a�_F��  �a"
 
���� �
 X�;� �� �$�� O�'�� 0  ,a��M�" �� Da��  � a�'�  ��

,;��� ��  Ba��>  �a"
  w�a��
  �a��  	�a=��'�  �a� 
�1 a�� 0   �a$�
���� �
 ���% �"��!  ^����L'" 0 ����2) D$��1388 :35(.  
  

2-4- 6 AQ6
 G<+ A���� 

���B� 
�E   'D(� �




���B�  

  ��a� ��1�'� W��-% ��������� �  Da
0� Da
�!�  ��a�� � ��  ��
�� &��U1 ���%^ ���(� t#� B��� �� D
0� &��% �
0    �a#�@� �a"

�� �% K?�F� 
�L# b1�L� �� �N� r�3 ��������� � ��0��� .�
  �a� �a�%`1 
���� � �$� ,� B�� ��� �� D
0� D
�!� ��   .�a���0

       ��a"�� 
��a�� �a> �a1 ,�#�a��� 
�"��a�% ���#�L$ 0 �$�

0� 
�*"� 0 D
�!�D   Da
0� .Da�� ���� �"  �a"  a��  �a����1  �a� 

���9��� �� �"��&��
 
��� 0 
���  ,a% �� �!� a���  ̂�a����  a�(��� 
�)�	1
 ���� � �� O�	��� ��"� 0 �� ��< �+�^z ,� r��"� '4�� ̂
��J �$� 
�1�� �_"�% � ����L
^ ��4� ���1 0 *Y1�D ���� �
 
D�� ��>-#) �����  ^����L'" 01388 :117.(  

�� O�� 
�" !��� ,H�1 ��������� � �� V-1 D4H �<�#� 

)�1�(� ���
 
���� � �$� !��� ����% �� 
�"���%  8�a$ 

�2�� 0 ���%�� b?:� 
�"���% �#���	�� ��� 0� �aL
  a1A�< �� 

������� ,� r��"� ,@��1 �� ��,' �0� ��  ��^��= ��  ka>�*� 

R����?� �$� 0 ,@��1 0 ,���I �4� ��D�� �"
 D
0� 0 _	� 

0 ��%��% �"��4� &%�'�� ��$ �� 0 ��< ���,� �N��R� �H a��
 
X�;� ��$  ^�����2) D��1385 :120.( ��  ka>�*� �H a��  �a� 

��%��% �"��4��� ��%`1  a��  ��a$  ,a%  �a�  BLa$ ����  ���!�a� 

����$&� �� �����1 
�@#�D �"
 ��
�� �� �� ,@��H � ,��_ ���� �� 
@���� �� �� ��� �2 ,� .��$�� �N� �� ��� r-�!� ����
 ,% �� 
"���D ��L?'� 0 �"��4� ����  �"��a�%
  Ka?�F�  ��aH0 ���� 

�L� ��  Ba?�  a=����  �a4�  R0�a91  X�;a� ��  ,@a��1  a���#�� 
�"��4� .D��"���% ��� �� '��� 0 :��  'a��� @1 �a�<   ��a��%

�����& �" 0 �0�(��D �"
 ���� �
 ���� 0 �� �����1  a�F�� �� 

B?� 	#���D �� ��%��� 2�#��"��
 ,@��1 �� �"���%
 K?�F� 

��  a)�1��   ) S��a� .�a�"�1991(1      a� ��a$ Bac�  &��a'1 �a�� <
������ ������ ^�"��4� 0 �"    ��a� ,a� �� �a"�   ,a� �� �a"��4� 0 ����

��� � ��a� <
  *a�1� a� ,�   �"��a�% �� .�a�%
    ^,@a��1 O�a> ��
����% �"
 R��  �"��4� 0
 ����� 0   �a	>� _a	� ^ @1 �a�< 
����% �� 
� 2�#���  ^�����2) ����� ,@��11385 :122 Ba���� .( 

��4�
 N��� ��� �< ���� �
^ ��D�� �"
  ̂Da
0�  ��aN�  �a"
 
 �	>� 0 :�BL$ ^�� ���"� (��q �"
 ���� �
 ���
 
�1�� 0 

                                                      
1. North (1991) 



�'?� ,���?�#  ��"0I�_"0I� 
���� � ,@��1 0 �$� 
�"^  0 D=�� ���'$ ^��$ O�����4J &���� ^1395                   137  

  

R��U1 �M� .���=" ���!�� �W ���� ^���� ��, ��vM
 0 
�1�� �� 
��1�z  �a�%  R�a*H��  ,@a��1 0 �� D#�a�  ��a�� �
 ��   �"��a#
 a��   �aM� .�a�% �#2��%� ��a�  �a������  D*a=�  ,a� ��� Da#�  ����a� 

,����� ��vM
 ��! <�';� ���� ^��$���, ��vM
   .��a% ��"��F�
��< ��� ���
 �����, ��vM
 �� �����, �"
 #�&�L�^ R��4�  a� �

D�� 8��3 
�0��#     Ba��� Wa� ���a�� ,a� D
0� �?% ��+ ,� .
�� ���� 0 �4�  ��! R�'�'�1 �� ����1  Da���� 
��aH� 0   
�a"

   .���vaM �a�� 
���� � �$� 
0� �� ���'�H� 0 
���� � K?�F�
�4� D���� <��1      �a$� 
0� �a� Da
0� ��vaM��� 
���� � 
�"


���� �  :�� ��1��*�1 Da���� (     �a� ,a� z��a�1 
�a"   0 ���a��
,�����  ^
��vM2D���� (   ) ^,@a��1 0 za�	(1 
�"3  Da���� (

D�
�@# 
��� t���� rv>     ^�a3��! _aF� 
�a"4  V��a=M (
D!����� 0 ���'�H� R���!  ^�"5D���� (    0 �
�a� ^�
�a� 
�"

 ^,H��� �=%6D���� (    ^�H��a! R��aU1 ���> �� ����'> 
�"
7��� (D� .,@��H ��2�� �% ��� � ���� ��2�� ��U� t���1 
�"  

  
3- g�,�	 �@����  

   Ba���� ���a��� ��$ ��U�� ���U1 R�	�	(1 0 R�@
�;� �� �!��
:�� ��1��*� ����� ���% 
���� � �$� �� ����  

1 a���� ^���@'H 
�"��C��  ��a�� �� 
��a�� � �$� 0 D
0� �� :�
����1 O�+ �� ^D
0� ������ �� �"    �M�a�� q���a$ �� R0�9�� 
�"

���� ���'�H� 0 
���� �  ���% D
�!� .���   �������a�� � �N� ,�
^
&��%   O�a@# ��aT> 
���� � ��%� q���$ �� R� 0� �!��   �a1

D
0� D'>�&� ���2 ��H0 R� 0� �!�� 0 ��A �"   ��a� �� ���a" 

�� ��H0 ,� 
���� � �$� .��$ �0�(� 
���� �> �1 ���� 0 ��02 

��  <��^/��� ��     ��a�� Da
0� G��aF� ��a% ���� ���1   ��a�"�  
% D�� �1���4'1, D�� 
���      BLa$ 
��a�� � �a$� ,a� ���a� 

�� .���M ���� ^D
0� G��F� �;�       �a� R�a�?'� �aU> ��a�"�
D�� D
0� ������ .?;� ������ ,��'" <�������  Da
0� Da
�!� g�  

D�
�@# �� ^
���� � 
�" .D�� ���� ��������� � ,H�1 ����  <��
z�	(1 
�"��C�� ���% ���0 ��  ^���@'H     �a� Da
0� ����a�� ���`1

    0 �a���� �� 
��a�� � �a$� ��� ��a��  �a�  a"    �a4�1 ,a� ,a% �

�"��C��  ^D�� ��vM���`1 
���� � �$� �� ���@'H ,L?�   ���`a1

�� �� D
0� �������� �F�� & .��% B9L1 ��� ^  ���H 0 ��� <���
 .���� Da*Y� ,;��� D
0� ������ ��       ,a% ���a��" <a�� �a� �0-a�

���@'H 
�"��C��    �a� �a$� RA��@� ���0  ���a$ ^   ����a�� ���`a1
 ,a� 
���� � �$� ��� �� D
0�   �a�@� ��a+   �a� �a9�� ���  �a$ �

 0 
���)���4�% D'L> ^1382 :53.(  
2 a���� � �$� �� ��vM��� 
�"��C�� B�?(1 _"0Ia� <�� :
   ,a�

   
��a�� � �a$� �� ��vM��� B���� ��F���� �����J B�?(1 ��
O��  
�"1338   �a11379  .Da�� ,a�!����  P��a��    ��a�"� ��a��

,����� ��F����  �$� �� O�C�$� 0 
��vM  .Da�� 
��a�� �   ,a�
 �aa� �aaN� �aa��    0 ���aa=�� 0 �aaL�&�# ,����aa� Daa$�*�� ,aa%

D����     �a$� 
��va����`1 �� �a'4� ���=� _	� 
���� � 
�"
.D$�� �"��! 
���� � P���� z�	(1 >�%�   
��va����`1 ��� ��

,�����  ����a� ��� ��� �� ��
0� 
��vM     R�a���?� �L��a� 
�a"
D�� 
��v����`1 ���"� ���� |�� �� 0     �� �a�C�� <a�� 
A�a�

  .Da�� �a?!�� �
�!�� ��
�1 0 ��9� 
�"��2��  ,����a�   
��vaM
       ,a� �a���� �a�
�1 _��&a#� �� �a���� �a�	� ��
0� 0 �3��!

 ,����a� ����� ��F���� ������ ���U1 P���� ,% 
�(�   
��vaM
   ,����a� ,a� D*a=� ��
0�       �a$� �a� �a3��! _aF� 
��vaM

����2 P���� .D�� ����� 
���� �  
�" ��=� ���"� ���� D��?�
,����� b��H �� ,#�+ W� ��?�   
��a�� � �$� �� ��
0� 
��vM

 �
�> �� D�� ,%    ,����a� ���a� �� ka(� <a��    _aF� 
��vaM
  �a� ��a�� �� /�L@� 
��=� ^
���� � �$� 0 �3��!  a"� �

 ^�����L��)1382 :255.(  
3 a  �a� 
���� � �$� �� 
���� � �-% 
�"��C�� �;!��: ���2
1`��% ��� ��� �� a����� ���� :� <�� ��,@
�;    ��a� ��a��2 <')

,��L1 b=>��) ��� ��� R������ ���	1     �a� (�a9�� 0 Da*Y� 
�"
        ���a�� 
�a� ����a��M� 
�a�
� �� ���9�a�� �a� ^�a	�	> ��
�1

!��:) �;STR ^(     �� �a	�	> �a�
�1 �a$� ��a��% <��@1 B����
   ��0� �a+ ���a�� ���� �1386 aa1338   <�a�*1  .Da�� ��a$  ��

    ,a��L1 ���a% ��a(
 �a� �0-� ^��
�1 �$� ,
��@� ����1   
�a"
1 ^��� ��� �9�� 0 D*Y�`     (�a
���% 
�a"��C��) Ba���� ���a� ���

 0 ��9� 
�"��2�� �����) ,)�� r�+ B���� �0�M 0� �" B��$
,�����   ���a� (D
0� G��F� �����) �)�	1 r�+ B���� 0 (
��vM

   ��a�2 Da�� ,� P���� .D�� ,�#�M ���  ,H�1 ��   ,�a)�# ,a����
,��L1 ���	1 ��� �� ��*� z�	(1 �?3�   ��a� �9�� 0 D*Y� 
�"

���^  ,a��L1 ,% ���� �2 �� D
A�       ba1��� ,a� R��a�� �a9�� 
�a"
  ,a��L1 ,a� D*=� 
���� � �$� _"�% �� 
�����  �a"  Da*Y� 


,��L1 ^D	�	> �� .����   V��� Da��	1) �	�	> ��� ��� �9�� 
�"
�� _"�% �� 
���� � �$� (�?!�� O�� �	�	>    �
�a> �� ^�a"�

,��L1 ,%    ���a  0 ,�a$��� ��
�1 �� �4���� ��� ��� ��� D*Y� 
�"
  �� ���9�a�� �� ,���� �� .�����M�� �2 ,�
0� �;� ,� �� ��
�1 D=��

O�� 0 �;!��: 
�"       
�a"��C�� 0 �a�
�1 ��a�� qa��0� �a����
   ^O�a� �M�a�"� ��)�1 R��  _��&#� ��"��� <') ^������

��      ���a�� ��a�� � �� �a	�	> �a�
�1 �$� ,% D#�M ,U��� ���1
   
��a�#� �a�
0� G��F� �$� R0�9�� X�;� ,� D*=� ���a	���� 



138                                   :

����  D'�  _��&#� ��� 0 ����� 
���� � �$� �� ���� B����B��> 
w��� 
�"  

 

�� ���� ,����� D*=� ^��� ��� _"�% 
�"��C�� .�"�   
��vaM
F� ^��
�1 ,�  G��aF� <���� ��w� �� �
�� O��@1 ��� 0 D
0� G��

�� R���� ^��
0�   A�a� ��w� �� ��� ^����� 
���� � �$� �� ���'"�
       ��a�� _"�a% �4H�a1 Ba��  ��&a�� ,a� ��%v� 
�"��C�� R����

�� �%) ���2�4�  0V�!�� ^1389 :201.(  
4 a_�� 0 
�����
� �  ,L*a$ ��L�0� �� ����� 
���� � �$� ���

 �*��GMDH : <�� ��z�	(1   *a�� ,L*a$ �� �GMDH^ 
,� ��0� ��F�1 0 ������=� �� A�� D�?��  �� 
��&�� �����  
�"

,� ^���h�� �;!��:        
��a� ^�0�a(� R��"�a�� ���a@1 �a� �Ia�0
_�� 0 
�����
�  D��� D'�  ,� �?!�� �
�!�� ��
�1 �$� ����

 B��$ 
����� ����
� ����� .D�� ��$ ���9��� ����� ��7   �a�C��
  �a� ��� 0 �>��+ �?!�� �
�!�� ��
�1 �$� O0� ,9 0 �� ���'"

 �� ���9��������# ���% &�� 0 ����   �a�C�� �" <�$�vM   
�a�
� ��
 6�'U� �� ^
�����18  P��a�� .�$ ��H� O��  za�	(1   ��� ��a��

��
�         �a$� ^Ba% R����a3 �a$� <�a$�vM ��a�% �� Ba3�> 
�"
   ba�1�1 ,a� ^
����� 
��
� �� R��U1 �U> �$� 0 D9� R����3

_��    _�a� 
�a;! _"�a% �� �� �4� <��1    .���a=" ���� �a���
<��h'" ,��&" �$� K��T� ���      ^r�a" �a�C�� �a� Da
0� 
�"

     �a�9� ,@a��1 O�a> �� 
�"��a�% �� ��!� R�@
�;� P���� ����
�*�� ,L*$ 
�1�� .D�� GMDH��  _�a� D �    �a$� �a���

0� ,� D*=� 
���� � VARIMA ^/��� ��   �a;! 
�"���@�
1 ���� &���`#�M ���  ��) D�'�����  ^����L'" 01388 :1.(  

5- aa1 �aa����`  �� 
��aa�� � �aa$� �aa� 
��aa4� 
�aa"��C�� ���
��4H 
�"���% :z�	(1 <�� ��^    
��a4� 
�a"��C�� <�� ��*1��

��� 0  �� 
���� � �$� R����?� 
�"80   ��a4H K?�F� ���%
 ����� ��0� ��1980  �12001  M ���a  ����� ����  Da�� ,a�#� .

�&���� ����% <��@1 � �	> 0 ����� ^
���� � �� ��� �"��4�  �"
D��0�(� 0 D�
�@# 
�" ��'� _F� 0 ���� 
���� � 
�"  �� 
�

��� �� R0�91 ,����� 
�"   �"��a�% <�� 
���� � �$� 0 
��vM
�� ��)�1 �� �"�� .�   
�a�*� �a� �"��4� ��L?'� ����� ��N�� ,

6�aa)�� R�aa����^ �!�aa$ �aa" �� 0 ��aa$ g�aaF��� �*aa���� 

,�#�M ���  ���9��� ���� �$� 
�"��
� �!�$ <�� .��� �"  B��a$ 

      Da�'%�> �!�a$ 0 �a���� R�a*� �!�a$ ^
���� � 
���2
��� .D�� � ��@� ��*1�� ���"� ���� z�	(1 <�� P����   �a$� ���

     0 �a���� ^
��a�� � 
�a"��4� ��aL?'� �� 
���� � R����?�
�	> .D�� �  _F� ��    �a$� R��a��C1 �a�0� ^z�	(1 <�� ����

 �� 
��4� 
�"��C�� �I�0 ,� �2 ����% <��@1 B���� 0 
���� �
�� ,�#�M ���  ����� ���� �����) D
�9@H  �'�'a3  0 �a����2 ^

1384 :11.(  

6 a       ���a�� �� 
��a�� � �a$� �a� ���a'�H� <��`a1 ���`a1 ��0� ^
1383a1352 : ���a'�H� <��`1     �"��a�% ,@a��1 0 D#�a��� ��

 ,aa� Daa�'"� ���� ���&aa� . ,aa��M ,aa�   �aaL� ��0�aa�� ,aa% 
� ��
�!�$ _U�� �?3� 
�"       0 �a$� ��&a�� ��a�% �a" D#����

.D�� �2 ���'�H� <��`1 �M���=M ���'�H� <��`1   Da	�	> ��

���� � ��#� _��&#� ��  �� ��� .���vM ^<�������   ���a'�H� <��`1

�� 0 ���� �?� ���� � 0 �?� ��
�1 �� ��	�=� ���`1  _��&#� ����1
� � �$� ��U���� 0 �!�$ 0� <��   �a$�� ,�a$�� �� �� �� 
���

�� �"��# �� ����� O�C�$� ,���� ��! ,% �% .�  ̂_"0Ia� <a�� �� 
,'�� �@� �� ���'�H� <��`1 ��N� ���`1  ����� 
���� � �$� �� 
�

O�� ��  
�"1383a1352 <�� 
��� .D�� ��$ �����   ^��aN��
�!�$ ,� W'% ,� D=F�^ ,����� �4� 
��vM  0,��&"   0 �a"

�`1 O�C�$����'�H� <�^ ,����� �� 
��vM  0 ,a��&"    O�C�a$� 0 �a"
 ��4� �;! O�� W� �� ��� 0 ��$ ,*��(� B%   ��a$ ,a�#�M

D�� ^�?!�� �
�!�� ��
�1 �$� �2 �� ,%   �4a� 0 ,�=��0 ��C��
,�����   ,����a� �� ���a'�H� <��`1 
��vM   ̂�a?� 
��vaM   �4a�
,��&" ,��&" �� ���'�H� <��`1 
�"    �4a� 0 Ba% r�a�� 
�"  

^�?� O�C�$� B% �� ���'�H� <��`1 O�'�� O�C�$�    ���a�� ,a�
��$ ,�#�M �N� �� O�� B	�=� 
�"��C�� .��� ��  ,a�#�� ,���  ̂�a" 

,��&" �4� ,��&" �� ���'�H� <��`1 
�"    0 Ba% �#�a�� 
�"
  O�C�a$� �� ���a'�H� <��`1 O�'�� O�C�$� �4�   ̂Ba%  ��0� ��

 .Da�� ,�$�� ����&#� ��0� ����� ����     �4a� ���`a1 <�a�h'"
,�����  ,����a� �� ���'�H� <��`1 
��vM  
��vaM     �4a� 0 �a?�

      �a$� �a� �a?� O�C�a$� Ba% �� ���'�H� <��`1 O�'�� O�C�$�
    ,a��&" �4a� 0 ���a� Da*Y� �?!�� �
�!�� ��
�1  
�a"    <��`a1

,��&" �� ���'�H� ^B% �#��� 
�"   a�@� 
���`a1�   ,�a$��� ���
��) D��I���  0�
��4� ^1388 :32.(  
7 a    ��aL�0� �a� ���a�� �� 
���� � �$� �� �
�� 
�"��C�� ���`1

O�� ����M    �a� �
�a� 
�a"��C�� ���`1 ���� �� ��������� � <�� :�
 �� �a!�� .���� ��H0 �N� r-�!� �@ �0 
�"��C��   �������a�� �

     ���a  ���`a1 Da(1 �� �'a�� ��
�1 q	# O�� �U> ���C1 ���	�@�
�� �"� 0 �� 
�"��C�� �0�@  ���� � �N�  �a�
�1 ^�@ �0 O�C�$� �

 ���	�@� ���� �!�� .����� 
���`1 �@ �0 
���� � �$� 0 �@ �0

���� � B���� �� �
�� �"�1 ��H0 D?� ,�^    �
�a� 
�a"��C��

�� ����1�1�% �� �� R�� 0 ��> �� R����?� &�� 
�"��C��  �@ �0
"� _��&#� �� 
���� � �$� 0 ���� ���  ���`1 D(1 �� �� .�� <��

^z�	(1 ��N�, 
�" K?�F�  
��a�� � �    ���a� ��a�! <a�� �
  ���a  Ba�?(1 0 ,�&U1 0 �����  0 ,a�#�M  �a�  ���9�a�� ��  ��a�2  0

��H�� R��-+�^ ��N� <��, �" �� ���! ���� � ^�����  ����2



�'?� ,���?�#  ��"0I�_"0I� 
���� � ,@��1 0 �$� 
�"^  0 D=�� ���'$ ^��$ O�����4J &���� ^1395                   139  

  

 ^���� ���� ,� .D�� ��$O�� ��L�0� �� _"0I� <��    ,a� ��a���M
     ��0� �a+ O�a� ���a*� �aY�! �� ���� �Y�! �����1338   �a1

1387 ����� ���� � ��.D�� ,�!���� P���� z�	(1 � ����� �"� 
%   0 (O�C�a$� 0 �a�
�1) ���� � �@ �0 
�"��C�� <�� 6�'U� �� ,

�@� ,;��� O�� �U>� ���� 0 ����� ��H0 
���D 
�"  �
�a� �� 
����� �Y�! D�� .�� ���� � �����  �a@ �0 �?!�� �
�!�� ��
�1 ^

O�� &H ,�   Wa� 
���� 0 D=�� ���$ R������ 
���� ��!� 
�"
     
��a�� ���a=� R���a��� 
���� 
��aL�� ��� .D�� �@�*+ ��=�

=�� �@�*+ ��� 
���� 0 D�� ^
�L�
) D1389 :79.(  
8 a1`���&#� ��  _�B��> D' �"
 w���
 0� ��
  V���  ��0&a#�

D@�3 _F� :� ���	(1 <�z^  �&a#� ����  _�  Ba��> Da'  �a"
 
w���
 ���� D@�3 _F� ��0&#� V��� ���  � .Da�� ��$ a� ��&
�&#��  �!�$ �� _�B��> D' �"
  w�a��
     ����a  /�a�� �a�

�?U� g���  O�� ��1389 @1��� �� .D�� ��$ <�  ^/�a�� <
��   ��a� D@�a3 _aF� ��0&#� V��� ��&
   R�a�5   �� O�a�3 

�������
� /��� �� �
 *$�,  ��a�
 �� a� a� ^��_ �� a��   ��a���M
.D�� ���� /��� ����"�
   ^K?�F��B��> D' �"
 w���
   ,a�

1�1�*� �&#��� _� ����� �� ,% �����
    O0� O�a� �� Da
0� O0�
��H�
  X�+100 � ��&"�?�� �������� �� ^O���
  �0�200  ��&"

��?�� ���� �� 0 O� <��������� �400 � ��&"�?�� ��� a�  �a�2�� O�
� b=%�   0 ��%�B��> D'  �a"
  w�a��
  a+� 5    ,a� O�a�90 

  q���� �3���?! g�# D'��� �"��! /��# P�   /�a�� �a� .�
����� P ,���2 D��^ �&#� R��3 ���� _�  <�#��B��> D' �"
 

w���
^  q���� ��� �� ��0&#� V���10 �&#� �3��� a� _� �  .�a��
��� �����
 � O0��   qa���� �a$� ��� �� ��0&#� V��� ��&1/5 

�&#� �3���� _� ����� �� .�����
 � �0��� <�   �a$� ��a� �� ��&
 q����1/4 �&#� �3��� a� _� �  ���a� �� .�a����
  � ^��a� a� <

�aa�   �aa$� ��aa� �aa� ��aa� �aa1 O0� O�aa� �� ��& 8/0-  �aa3��
_"�% �� ����  q���� �$� ��� �� �U�� 0 ���4J O�� �� 03/7 

� �$� �3��� ���� ���'3)�  ^����L'" 01390 :1.(  
w��� k(�
 B��> 0 �"
  ����� ,� �2�L� ?3� B���� ��� 

�"���% �$� �0��1 ��
 �@�3� 
�1 0����� � �
  
�"���% ��
,@��1 O�> ��'"� �� ^� D�&=��� �����!�� � .D�� a�  6�a)�� <

� ���
� ,� ������(� _	� B
 w���
 A�� �4� 0
  �"�a�2��
 
���02�# 0 ��! D9� �� B3�> �"
 ?� ��2�� �� �2� � 0�  �4a� &

A��
 �,���� �"
 �!����� B��> r��� ,� �"
 w���
  0 ���a	� ^
_F� ,� �2 D!���� ��(� �"
  a+ ^_$�� D(1�    O�a� �a�J

!��� ,H�1 ���� ��D��       �a� .Da�� ���a� �������a�� � 0 ����vaM
     aH� �� �a$�� �a�M��# R��a�� ,a� ,H�1   
��a���'#�" X�a+ 
��

,�����         ���a'� �;a� _��&a#� ��a3��! ^���a�� ��a�� � �� �a"
D'�     Ba��> Da'�  _��&a#� 0 �"       ,a� ,aH�1 �a� 0 
w�a�� 
�a"

 ,a��&" �� ��� 0 X�+ <�� 
�"�����      V��� �a� �a�� 0 �a�
�1 
�a"
_F� ��0&#�      Ba���� _"0Ia� <a�� �� ^
��a�� � K?�F� 
�"

<��@1 0 ����� 
���� � �$� ����%   Ba��> Da'�  ���C1 ���   
�a"
,����� 
�����'#�" X�+ 
��H� O�*�� ,� 
w���  ��$ ����� ^�"

.D��  
  

4- H
��� /%� � -��  
     �a$� <�a� ,a;��� �2 �� 0 Da�� ���=*'" 6�� �� _"0I� <��

   ���� .Da�� ��a$ ,a@
�;� ^��vM���`1 
�"��C�� 0 
���� �   
�a"

�� ,� ����� ���9��� ���� 
���2   ���a�� 
�"   ���a�� ��a�� �

���� <��!2 ,� ,H�1 �� 0 D��      Wa��� qa��1 ��a$ �a���� 
�"
  O�a� ,� ����� ,% ����� 
&%��1391 �a�    ���a�� ��0� ^�a$��

 ^_"0I� <�� �� ����� ����1391 aa1371  �a�    ���a��� .�a$��

�� 0 �"��C��  _"0I� ����� 
�" /�a�� ��     a �aL�� ��a��2

��'@1 �
�#  ,a�#��1 )ADF(    �a  ��a��2 ���a�   0 Da�� ,a�#�M ��
   0 ��a�&'" RA��a@� ��=�� �� ���9��� �� _"0I� O�� b���)

,?>�� 0� R�@��� B ��> V0� q�(� �� 
� ���  ��&a#� Eviews 
��02�� D�� ��$.  

      RA��a@� ��a=�� 6�a� �� _"0Ia� <a�� �� ���9��� ���� O��
�� ���&'" ) ���'$ ,;��� �� 0 �$��1:D�� ��$ ,c��� (  

)1(  
EG = f (IV, OV, GE, TO) 
IV = f (K1, L1, P1, P2) 
OV = f (K2, L2, P1, P2) 

:�2 �� ,%  
EG
���� � �$� :  
IVD@�3 _F� ��0&#� V��� :  

OV_F� ���� ��0&#� V��� : �"  
GED
0� G��F� :  
TO  R����a3 6�'U� D*=� �!�$ ��) 
��U1 ������� ,H�� :

(�?!�� �
�!�� ��
�1 ,� R����0 0  
K�L�&�# ,����� :  
L : 
0��� ��%  
PB��> D'�  �!�$ :  ) 
w�a�� 
�"P1   ^<�&a�� Da'�  :P2 :

(8�� D'�   
  

                                                      
1. Augmented Dickey-Fuller Test (ADF) 
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���� �
 :    
System: SYS01    
Estimation Method: Weighted Two-Stage Least Squares 
Date: 10/11/15  Time: 04:16   
Sample: 1361 1391   
Included observations: 31   
Total system (balanced) observations 93  
Linear estimation after one-step weighting matrix 
     
          
 Coefficient Std. Error t-Statistic Prob.  
     
     C(1) 0.601956 0.137679 4.372175 0.0000 
C(2) 0.208748 0.015413 13.54356 0.0000 
C(3) 0.641322 0.013316 48.16072 0.0000 
C(4) -0.004448 0.002264 -1.964678 0.0531 
C(5) 0.002640 0.003968 0.665371 0.5078 
C(6) 0.712619 3.886223 0.183371 0.8550 
C(7) 2.852017 0.875619 3.257143 0.0017 
C(8) 0.003177 0.162545 0.019548 0.9845 
C(9) -0.008011 0.001288 -5.529319 0.0000 
C(10) -0.007121 0.001406 -5.063811 0.0000 
C(11) 8.721995 1.544350 5.628252 0.0000 
C(12) 0.270832 0.127620 2.122176 0.0370 
C(13) -0.058706 0.074436 -0.788677 0.4327 
C(14) -0.003118 0.000834 -3.740205 0.0004 

C(15) -8.691993 1.686320 -5.154415 0.0000 
     
     Determinant residual covariance 5.05E-10   
     
          
Equation: EG=C(1)+C(2)*IV+C(3)*OV+C(4)*GE+C(5)*TO  
Instruments: IV OV GE TO KI K2 L1 L2 P1 P2 C 
Observations: 31   
R-squared 0.988801     Mean dependent var 12.45030 
Adjusted R-
squared 0.988751     S.D. dependent var 0.389439 
S.E. of regression 0.004244     Sum squared resid 0.000450 
Durbin-Watson 
stat 1.742150    
     
Equation: IV=C(6)+C(7)*K1+C(8)*L1+C(9)*P1+C(10)*P2 
Instruments: IV OV GE TO KI K2 L1 L2 P1 P2 C 
Observations: 31   
R-squared 0.964889     Mean dependent var 10.98235 
Adjusted R-
squared 0.959487     S.D. dependent var 0.567747 
S.E. of regression 0.114274     Sum squared resid 0.339525 
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Durbin-Watson 
stat 1.801296    
     
Equation: OV=C(11)+C(12)*K2+C(13)*L2+C(14)*P1+C(15)*P2  
Instruments: IV OV GE TO KI K2 L1 L2 P1 P2 C 
Observations: 31   
R-squared 0.962369     Mean dependent var 11.96853 
Adjusted R-
squared 0.956580     S.D. dependent var 0.341354 
S.E. of regression 0.071129     Sum squared resid 0.131544 
Durbin-Watson 
stat 1.762042    
     
     System Residual Normality Tests   
Orthogonalization: Cholesky (Lutkepohl)  
Null Hypothesis: residuals are multivariate normal  
Date: 10/11/15   Time: 04:17   
Sample: 1361 1391    
Included observations: 31   
     
     Component Skewness Chi-sq df Prob. 
     
     1 -0.268319  0.371975 1  0.5419 
2 -0.435636  0.980522 1  0.3221 
3  0.352679  0.642641 1  0.4228 
     
     Joint   1.995138 3  0.5734 
     
          
Component Kurtosis Chi-sq df Prob. 
     
     1  2.992844  6.61E-05 1  0.9935 
2  3.324424  0.135949 1  0.7123 
3  3.183441  0.043465 1  0.8349 
     
     Joint   0.179480 3  0.9808 
     
     Component Jarque-Bera df Prob.  
     
     1  0.372041 2  0.8303  
2  1.116471 2  0.5722  
3  0.686106 2  0.7096  
     
     Joint  2.174618 6  0.9030  
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Abstract: 

Since efficiency improvements may be viewed as a form 
of technical change that both reduces the effective cost of 
energy services and stimulates economic activity, energy 
demand may, under some circumstances ,rise even as 
energy productivity improves. This paper examines this 
hypothesis using a simple model that distinguishes the 
roles of energy and energy services in production 
activities. This paper examines this hypothesis using a 
simple model that distinguishes the roles of energy and 
energy services in production activities. This paper 
considers a model of economic growth where 
improvements in energy efficiency constitute a form of 
technical change that stimulates increased levels of capital 
investment and economic activity. The model examined 
here include energy services, not energy per se, in the 
aggregate production function. A structure is specified in 
which energy services are produced using both energy and 
non-energy inputs like capital stock. In this model, 
improved energy efficiency entails increased energy use 
only if (i) energy accounts for a large fraction of the total 
cost of energy services and (ii) the production of energy 
services constitutes a substantial fraction of economic 
activity. The theoretical model examined in this paper 
employs a number of simplifying assumptions that might 
be generalized in future research. The model’s focus on 
the Cobb-Douglas production function, where the 
elasticity of substitution between energy services and 
other inputs is set equal to one, constitutes something of a 
special case. The Cobb-Douglas functional form is useful 
because it permits the analysis of closed-form solutions to 
the model. Relaxing this assumption is unlikely to affect 
the insights that emerge by developing the distinction 
between energy use and energy services. According to the 
model justified for Iran , improvements in energy will 
cause a net increase in energy use and economic activity. 
Additionally , changes in the cost of energy services have 
identical impacts on capital accumulation and long run 
economic growth. Changes in unit cost will have major 
impacts o aggregate economic activity if energy services 
constitute a large share of gross output. 
 
Keywords: Economic Growth, Energy Efficiency, 
Energy Services, Substitution Elasticity, Economic 
Activity. 
JEL: O13, O32, O40. 
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