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Abstract: 
Iran as a developing country, having massive energy 

resource endowments is one of the examples of growth 

pattern with pressure on natural resources. energy as 

inputs in agriculture of Iran has particular importance. 

Reviewing the energy consumption in the agricultural 

sector, shows that, along with increased production and 

consumption of energy, including oil products and 

electricity, the value added of this sector is increased 

during the different years. But the fundamental question 

that arises is what causes the expansion of energy 

consumption in the agricultural sector of Iran. Is this 

increase was influenced by the expansion of trade and 

development? With this approach, in this study was 

investigated the relationship between economic 

development, diversification, trade liberalization and 

energy intensity in agriculture of Iran. In order to 

achieve this goal, by using modeling algorithms Fomby, 

relationship between diversification index, the share of 

agriculture in GDP and trade liberalization with energy 

intensity identifying and then in the framework of 

Johansen-Juselius cointegration model was examined for 

the period 1981-2012. The drought in 2008 as an 

effective dummy variable were considered in the short 

term. The results of this study showed existence of long-

term relationship between the variables. So that, the 

effect of diversification and trade liberalization on 

energy intensity were positive and effects of share of 

agriculture was negative on energy intensity. The 

diversification was the most effective variable on energy 

intensity index. Because with a 1% increase in 

diversification, energy intensity will be reduced by 

12.31%. The error correction coefficient was significant 

at the level of 1%. This subject shows that energy 

intensity shall be adjusted towards the long-run 

equilibrium by 0.09% per year. 
 
Keywords: Sustainable Development, Energy Intensity, 
Greenhouse Gases, Johansen – Juselius Method. 
JEL: Q01, O13, Q56. 
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E�] 3+�� '($�<# ��!+(O 3(*A=% c��+# � �% 3# �(�� $�*# �$�
��% �%'\ 

 .$'�6  
4. Maximum Likelihood 
5. Vector Autoregression Model 

)4(  1 1 2 2
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1n × &%  %:7% �% �r/% ). 36w(�  ��  5B*2 ) !�
5� %�  %�%$

3# !���. 0\%� �$ �$   *A=%VAR '� '�_�#  '� 32�#& }�*� 

)
\�   �5�  J$*5/ �  )5
\�   �5�  '(�5�   �5�'�_�# ���$  �!5# 

m�Z*� �$%$ 3# $*� .R(%'��+�  �!#VAR(p)  �5"+�  n5(  �!5# 

�*��'6� )�  '��5z  }��'#�526
( )SUR  '5�  ��  )5
\�  �5�'�_�# 

3# !���.  

 %'� R���� $%!�� )
\�  �� )+�"� '�_�# )���%� )).  %'� &%  R�5� 

�$'� 3A�����$*/ R�� Sr�7 �r/% �$ �*��'6�   ��'5Z 

�% (&%   ������#(�.O�n7�%*� ��� : 5�:(R8  �5(   (*5. ��5+M�R9 

�$�
��% #3 :$*�  
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 �"2O �$ ).n $%!�� _�#���'  ���	��T 	XM  )52*�2 �Σ p 

$��O'� '��#(�3 �%�*.(`2� �!2���\�� �� ��% ). &%  5(n   �!5#

( )VAR p 355# 55�$ )55� !55(O. `('��55#  Σ p)55�  S�*55F

1

T
t

p
t

ε ε′Σ = ∑
=

 $��O'� 3# )7�$ .$*� c��+#   %'5�   *5A=% 

VAR  �%!<# �%  )5.   �5�����# AIC� SC � HQ %�  )5� 

L\%!M !2��'�.  %'� 'Z�M )�=�Q# �$ R���� $%!��  )5
\�  �)5+�"� 

�!# VAR 3��8�2% ��  ��'�_�# �)���%�   �5�'�_�#  ��'5� %& � 

�', &% �!�# $��O'� �!� �% .�� )7*� )� 	XM �����2 nU*. 

)2*�2 'j.%!M )
\� )+�"� '�%'� �� )� �$ ';2 )�B'6 3# �$*� %'(& 

$%!�� )
\� E�� &% )�� )7�$ $%&O   *5A=% %�  )5�  S!5�  E��5. 

#3 !�$.  

�*+.%  %'� !2*�] �$%$ ���B� ���*.   S!5#Y  )5�  '($�5<#  3=$�5�� 

S!#!+I� ��O 3# �%*�  *A=% VAR  $�*5#  �5V� �$  t�5� %� �$ 

                                                      
6. Seemingly unrelated regression 
7. Akaike (AIC) 
8. Schwarz-Bayesian (SBC) 
9 - Hannan-Quinn (HQC) 
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c=�\  *A=% m�V@�  �Q/ � �%$'� VECM  )5�  S�*5F  '5(& 
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)55. �$ )55Q�%�  t�55�∆ 'A2�55�� L55Z�
� )55��'# ��% 355# !55��� .
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1p

Γ − � ϕ )� S�*F '(& 3# !���.  
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`('��#ϕ  ��M S�,rC% [*�'# )�  }5�%��  3=$�5��  S!5#!+I� 

��% )��=% )� ['� )>2O  %�%$ )��� L#�. !���2 .�� R����  )5��� 

R(% `('��# 3# �%*� $%!��  ���%$'� 	� 3A����2% %� R���� $'. .

J�� 'j.%!M 3(��2 �%� �*�2��*7 – d*�I�*7 ��  �$�
�5�% 

&% �$ ��#O ��*#&O 'W%1 �  'j.%!5M  '($�5<#  �w5(�2  }5�%��  3=$�5�� 

S!#!+I� R��  ��'�_�# *A=% %� R���� 3#  �3��'B*2) !+.1391 :

140-135(.  

 P'Q# �M��# )� )7*� �� ��!� �$ 'Z�M )�=�Q#    �5�'�_�#

LEI �LENI �LSAE  �LOPENA  'A2�555�� c555��'� )555�

     	�(��5A= �5�=��B K*5+� ^/�5� 	�(��A= � 1'2% S!� 	�(��A=

 &%  &���-. E8� 	"�GDP     &�5�$%&O ^/�5� 	�(��A= �

)� � &���-. E8�  ��X�   ���$  �5�'�_�# �%*5+,   �!5# �$ %&

�!� ��V=  '�_�# R�+e�� .!2%D87  )5�  �%*5+,    &�5X# '5�_�# 

��'�    ��5� �$ 3=�5�>-/ )� [*�'#  %&1387  35#    R5(% .!5���

 ���  %'� '�_�#1387 ��� '(��  %'� � n( �� '�%'�  $�*#  ��

3# '
F �� '�%'� 3��'� .!���  

    �%:5�# )5� [*5�'# S�,rC% � ��#O )�=�Q# R(% �$ R�+e��

   ��'5�2 S�%&�  1'52% )#�2&%'� &%  &���-. E8�  1'2% G'@#

    !55�=*� � S%$�%� �S%�$�55F � &���55-. E558� �$�:55B% J&�%

2       � �%'5(% 3#r5�%  �*5"�7  :5.'# n52�� &% 35I/%$ ^=�/�

55�=��B !55#O�$  &%  &���55-. E558� �$  !55�=*� H55I�8#  �55�

 32�#& ���$  %'� !V�# LI#  &���-. � �����%*/ ��#&��1360 

 ��1391 0�7  .�% �!($'6  ��O  

  

                                                      
1. Trace Test 
2. Maximum Eigen Value Test 

3- �)�!, 
 HG� ��I  

       �*5#&O �$ &% �5�'�_�# 3(�5(�] 35��'� 5"7 '5Z�M )�=�Q# �$

$) )55�B�( 	��55�� '=*55B 355>(ADF`a55�I�B � (-  ��'55](PP)  

 R5(% .!� �$�
��%  �*5#&O  �5�      � �!5�# &% �'5, �5� 5=�M �$ �$

R�+e�� �� �', &% �!�# � !2�� s�X2% �% )�B'6 ). i(��2 �O 

�$ ��!7 )1 (�!� )y%�%  ) ��!57 i(��2 d��% '� .�%1   %'5� �(

 � 1'2% S!�  ��'�_�# 	�(��A=    �5�=��B K*5+� ^/�5�  	"5�

 &%  &���-. E8�GDP    E58�  ��5X�  &��$%&O ^/�� �

 &���-. �*#&O )� )7*� ��   35>($  �5�–   	�5��� '=*5B   � )5�B�(

`a�I�B–   �$ R�5+e�� � !2�� � �!�# &% �', �� =�M �$ ��']

  .!5� LF�M 3"��-# i(��2 �!2�� ��!� � �!�# &% �', �� =�M

3# ��-2 i(��2 #��� ). !�$   35+�# mQ5� �$ �5�'�_�# 3   �%$5 

  .!+��� n( )��'# &% )����2% !F�$  

L�IV�  ��  3A����2% 	�  R5�2��*7- d*�I5�*7  s:I�5�# 

R���� �*C )
\� )+�"�    *5A=% �$VAR   %'5� .5�%   R�5��� 

�*C )
\� )+�"� ������#  32*6�2*6 $*7� )�=�Q# R(% �$ .$�%$ 

&% �#� �5���  y�.O 5� n)AIC(�  :��%*5�   R(:5��)SC (�  ��5+M 

 R�y*.)HQ (�$�
��% �!� �% .*A=% �*;+# R(%  %'�   $�*5# 

';2 R(% )�=�Q# %'�  )
\� ��  0 �� 3  R�5�8� �   �%!5<#AIC �

SC � HQ )���V# �O �!� �%. i(��2 [*�'# )�   )5� '($�<#

�*.h# ����#  %'� )
\�  ��  H5I�8# �$   ��!57)2 ( )5y%�%   �!5�

�% .�*C ���� ). �$ R(% ��!7  �!��5-#  35#  $*5�    )5� '5�

�����# )
\� n( %�  %'�   *A=%VAR $�"+-�] 3# !++..  

 %'5�   �*5#&O % 5(R        R�5� 3�!5#!+I� )5Q�%� �5(O )5. )Ix5�#

 �'5�/ �( $�%$ $*7� )�=�Q#  ��'�_�#  J�� q5�C  �*5�2��*7- 

d*�I�*7 &% ���#O 'W% � 'j.%!M �%!<# �(�w �$�
��%  �!5�   5�%

��2 ).(i �O �$ ��!7 )3(  )5y%�%  �!5�  5�%.  ��5��  �*5C  )5. 

);Mr# #3 �$*� q�C ���#O  �� 'W% � 'j.%!M �%!<# �(�w  $*57� 

(n )Q�%� S!#!+I� �$ mQ� 95 !F�$ �C%���+ ��R _�#���'  

*A=% T��(! #3 $*� ). s&t �% �� % 5(R  )5Q�%�  5V�  *5A=%  

V@��m  �Q/ �%$'�  $��O'� $*�.  

&% )55. �55X2O 355��'� '55Z�M )55�=�Q# G!55� '�WT55� )�55�*� 

� $�@�\% K*+� �=��B  &��$%&O � ��  ��X� '� S!�  1'2% �$ 

E8� L�, R(%'��+� ��%  &���-. ��#'2 '� �$'. ��  �%$'� 

�!#O �$ )� d��% '�  '5�_�#  S!5�     )5�B'(h] S�*5F  1'52%

�%. i(��2 �%$'� 	� 3A����2% ��#'2  �!5� �$  ��!57 )4 (  )5y%�%
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�!55� 55�% .'A2�55�� �%$'55� R55(% )55Q�%� 3=$�55�� S!55#!+I� R�55� 

 ��'�_�# *A=%  5�% . ��5��  �*5C  )5. �$  ��!57 )4 ( �!��5-# 

3# $*� )�� ��'�_�#  %�%$ #r, $�*# ��;�2% �$*� � &%  ��5V= 

 ��#O 3+�# �%$ 3#  !+5��� . c('5Z  R�5���  L(!5��  �!5�  'A2�5�� 

S�!\ m�Z*� 36!+�$  t�� *A=% �$*� � )� ����,3 *6 5(�  �O 

�% ). !F�$  t�5�3( )71  !5F�$ (&% _� 5��S%' _�# 5�'  )�5��%� 

}�*� _�#� �5�'   L<�5�#  �*5;+#  �!5� �$  �!5#  5Z*��m �$%$ 

355# $*55� .355+�#  �%$ ���55#O F �$ mQ55� 100 �!55F�$ R�55�# 

3+�#  �%$ 3I. *A=% �$*� � �� ��+��C% 100 !F�$ )�Z'B  '
5F 

3+�# '� '
F �$*� )�� c(%'Z *A=% %� $� 3# !+. .��  )57*�  )5� 

)>+(% )�I.  ��'�_�# ��V= �!� �$ �!#  )5�  S�*5F  3��(��5A= 

H('�� �!� �!2% c(%'Z  '5�  n5( &%  �5"2O  '5�%'�  E5-.  �$*5� � 

)� S�*F !F�$ '��
� !�%*/ !�.  

 ���;1. i(��2 �*#&O !2�� � �!�# &% �', $*7� S�*F �$ 3(���(%  
   �*#&OADF  �*#&OPP 3A����2% )7�$  

!2�� � �!�# &% �', $*7�  

'�_�#  3�����V# ���#O �%!<#  32%'V� ���#O �%!<# )5(%  3�����V# ���#O �%!<#  ) 32%'V� ���#O �%!<#5(%    

LEI  474/3-  563/3-  475/3-  561/3-  �(1) 

LEI∆  
576/6-  568/3-  576/6-  568/3-  �(0) 

L EN I  946/1-  563/3-  877/1-  563/3-  �(1) 

LEN I∆  787/6-  568/3-  221/9-  568/3-  �(0) 

LSA E  875/1-  563/3-  656/1-  553/3-  �(1) 

LS A E∆  
962/5-  568/3-  104/6-  568/3-  �(0) 

LOpenA  539/2-  563/3-  677/2-  561/3-  �(1) 

LOpenA∆  293/7-  568/3-  243/7-  563/3-  �(0) 

!2�� ��!� � �!�# &% �', $*7� 

LEI  030/1-  960/2-  030/1-  860/2-  �(1) 

LEI∆  
525/6-  964/2-  525/6-  932/2-  �(0) 

L EN I  015/2-  920/2-  005/2-  910/2-  �(1) 

LEN I∆  748/6-  954/2-  738/6-  954/2-  �(0) 

LSA E  866/1-  910/2-  856/1-  908/2-  �(1) 

LS A E∆  
749/5-  984/2-  329/5-  943/2-  �(0) 

LOpenA  353/2-  920/2-  151/2-  990/2-  �(1) 

LOpenA∆  430/7-  864/2-  239/7-  862/2-  �(0) 

>?@� :)�B�(  �� q�<V�  

 ���;2. i(��2 �*#&O R���� )
\� )+�"�  *A=%  VAR 

)
\�  n�y�.O )AIC(  R(:�� :��%*� )SC(  R�y*. ��+M )HQ(  

0  21/10 -  82/9 -  11/10 -  

1  29/14 - *
 11/13 - *

 98/13 - *
 

2  24/14 -  28/12 -  72/13 -  

3  19/14 -  44/11 -  46/13 -  
* )
\� )+�"�  

>?@� :)�B�(  �� q�<V�  

 ���;3. i(��2 �*#&O R���� $%!��  ���%$'� 	� )����2% �$ *A=% 

 )�Z'B'
F L��<# )�Z'B 'W% ���#O  
32%'V� �%!<#  mQ� �$

3+�#  �%$ 5 !F�$  
�w(� �%!<# 'j.%!M ���#O  

32%'V� �%!<#  mQ� �$

3+�#  �%$ 5 !F�$  

R=0  R>0  85/54  86/47  36/29  58/27  

R=1  R>1  49/25  80/29  38/15  13/21  

>?@� :)�B�(  �� q�<V�
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 R(% �$  1'2% G'@#   )52*6 ��5�� .B�( !�%*/ E��. E8�
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   $*5�"� )5� 'X+# (�"2 �$ E8� R(% �$�:B% J&�% '�  �%h6'W%
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6   n5( �5� 

!55F�$ E��55. �$  &%  &���55-. E558� 	"55�GDP�  S!55�
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3#  R(% 3C .!��(!+(%'B  1*=*+>�  '�6��. )� ��  ��!5#  ��   �'5�

d��M    �5-�� 5���% � �!5� '�    Sr>5-# � Ly�5�# R�B�5( '
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  ��55X�  &�55�$%&O ^/�5�  �5�2) K*55�X# L55. S%�$�55F � 

S%$�%� E8�  &���-. )� !�=*�  ̂ =�5/�2  35I/%$  R5(%   (E58�

 %�%$ 'W% 3
+# � d*>�# '�      E58� �$  1'52% G'5@# S!5�

 &���-. 3# !��� .3# ��-2 i(��2 ). )2*6 ����    n5( �5� !�$

      �5� �  ��5X�  &�5�$%&O E(%:5B% !5F�$���  1*5=*+>� $   �55�

)�B'-�]  �'�   �%:5�# )5�  &���-. E8� �$  1'2% G'@# S!�

52/0 ��V= &% .B�( !�%*/ E��. !F�$   :5�2  ��5#O  '5W%  R5(% 

'�_�# '� S!�  G'5@#   1'52% �$  mQ5�  ��5��M%  n5(  !5F�$ 

3+�# �%$ 3# !���.    &% �%'5(%  ��5X�  &�� $%&O ^/��35/0  �$

 ��55�1374  )55�47/0  ��55� �$1391   .55�% )55�B�( E(%:55B%
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 Plot of Cumulative Sum of Recursive Residuals

 The straight lines represent critical bounds at 5% significance level
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