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275- Final Energy use Efficiency.
276- Actual efficiency.
277- Efficiency Gap.
278- R.B.Howarth, A.H.Sanstad,(1995).
279- Cost-effective.
280- D.Bossboef (1999).
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281- Elliott (1997).
282- G.A.Boyd, J.X..Pang,(1999).
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284- Error Correction Model.
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�K�       �/� �3�J ����	 ��HE� %m�J _�K� +�  .     �� :aZ� ��.X�/ 8& 84:	 �&  �� "�:	

   8� ��&X        �E���.� ���H	 �& 0H.D� �.G��& �\s�      ��  !�#�� ��#�� �&   C#b&
�2() ��I   ��Z�2�  �E���.� +�) Nt (   ��Xo	 ���� 7) Et-1 (1?�& .  ����	 �����

 ����&  �E���.�X ��& l�? 8& �2() Cb& ��+�v� ���/� ,1? 8.��<  :
      �3��	 ��:�  !��� 0��J �25�7 �H�5 c/:.�) PE(A     0#��J �25�7 �H�5 c/:.�

��%a��4) PS (       �#& 8����#/ �NG�






L
K    �^:(#�� �#��.� 7    Cb&�#�+ ��#2�

.2()�,��� �� �E N���	 �) D ( '&�	F(X) 8&_�:)�:& 1E�:X ��+  :
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) (
D.
4321o e)KL()PS()PE(e)X(F ηηηηη=

 W&�� �<�8      �6)�  �3��	 '&�	 �� �� U�& ) Q (        F�#(�  �#�< F.���#aZ 7 ,��� ���5 A
�?�� F�E�:X :

) �(
ε+λη−λη−

λη−λη−λ+λ−+λη−= −

t4t3

T2t1t1t0
D)KLln(

)PSln()PEln(NlnEln)1(Eln

��

 ) �� (
tD)KLln(

)PSln()PEln(NlnElnEln

t6t5

t4t3t21t1ot

ε+α+α

+α+α+α+α+α= −

7 :

4635

2413210o

,

,,,,1,

λη−=αλη−=α

λη−=αλη−=αλ=αλ−=αλη−=α

8Z��2�) ��(A !���  �3��	 '&�	Cb&�2() �/� .

?2�@A�0 �&6B�	  C�&��D#3 C	�(�E0
 0 
�3F �&�
0F�� �& .
              '��(#) 0#� 7 �.2() ,7�< 7�  ��& �� �2() Cb& �� �v���:�  �3��	 '&�	

     ��Z�2�  �&  !��� "�%�� >GJ �&�E   ���;  8&�:O   8��<�14  �� ��7;�&F�(� . _1?
     ��  !��� ���� 0�8&"�:(^   ,7�#< 7� `�/� ��� �& 7 8.��< �v���  !��� |X�? 
 _�:) 8& �.2(),1? *�K-	 FE +� ��+1�� :

�R    !��� �& '��()  U�&  �& :  0��? >�	�	 8&  A  ���#� '��()  �#�I   %#6�  A  '��(#)
�/�/� _�%6� 1�Z:	 A����I ��:� '��() 7 ����H�? '��() .

zR !��� �& '��() �����  �& : �a�� �.2() 8.?� V(� 0��?�/� .
 F�G�	 ���       8.?� ��  !��� ���� _1?  �(N� �&  1(&  8#�  �E    �.2(#) 8#��<
  �/� ,1? d�9�� .,���        ,��� x:#� +� ,��-.#/� ��:�  ���;  �E     �#/ �#N���	  �#E

   �3�^ 'W�� 7 ����+1��� .          �� �3��	 '&�	  �E���.� ����+  �/ ���; `�/� ��� �&
 ,�7� @:O) QR��S ( 8.?�  ��&          ��& 7 >���	 ,7�< �E �� �.2()  �E��7;�&

285- time series cross section Data (pooling Data).
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�a�� 8& ���  �� 8.��< :?1� .             �� @7� ,7�#< �� _�1E�#D� 0#� ��12	 >�	�	 ��� 8&
  �71J~=z�*~      d7� ,7�< �� 7 ��S=z�*S     �:#& 1#E�:X ,1E�D�  .    �#X�&  ��#&
0��J�E�/� �.H� ��1�� _�1E�D� ��12	  .
  +����9�;8�  +� �1E  8& ���   ,��H#?  �#3��	 '&�	  ��<) �� (    0#��J �#E  ��#&

           !�#�� �����#� ��2#37 0#�6�	 7 8#�%9	  !���     '��(#) ��   �#/�  A      8#& 8#4:	 �#&
�<u�7�E��%4 0�12	  �3��	 '&�	   A�:& 1E�:X ��+ ��:� 7� �& ,1H^ 1��o	 :
�R      �� ,�7%�� �+�� >��3 Nt  A        7 ,�:#& ��:� 0�12	 B�� �<��7;�& "�#D� ,1#(E�

    !��� 0��J ���� 8(��& ��237 �H/ 8& �2() ���J 84�� �� 0�12	 �^�/
�/� .
zR      �#E���.� >���3   #W&�� �� ���#3:	8      0��#?  !�#�� _1#? _1#� 1#(6& 
CD�7 F��.G� �.H�5  �E��I 8����/ >��3 7 F��.G� _1� 1(6& ��G� ��  �&

 !��� _1?�1� .�6)�  �3��	 '&�	 �� �:&%� >���3 ,1? ��7;�& ��1�� ACD�  �E
,�	:�_1�   �� "�D� ��   �& 8� 1(E� 8&  ��#�        �#� >#/�(� �#3��� 8#W&��  ��<  "�:#	
CD�E                ,��-./� ���; +� 0�6�	 7 8�%9	 �� 7 j��b./� %�� �� _1� 1(6& >���3 �� �
�:H� .

 �� 8& 84:	 �&	�,1? ��� > A     ��#& �#3��	 '#&�:	 8&�#D	 7 %��H	 �X�(? �9(�� ��
8.?�    � �v���:� �.2() g6.b�  �E�G�  A    8�bD� �/��& 8& 7�(�� +� �Db&  �E
)   �& h�N	�� �� 8� 8& ��� ,���  ��< ��	  �E  �� l�W� �N��:? (  (��+ �� 8r8   �:#X 

 k:�X �� 8r 7 �3��	 '&�	��\o	�H� 8.X���� ]�����7 ���GHE�� �&  �n	 7 �:?
 ��&   �<��7;�& 8& �&��./�  _�7�#3 8& 84:	 �& 1�;��� 7 ��<+�/  �E �#E  �#���	  

  �<u�7 7 �3�J�E   ,��� 7 :aZ�  �E        �:#& 1#E�:X �#N���	  ��#�;   .     8#& d+U 8#.NZ�
  Y�3:	   8� �/�   �aHE��I '��() t�b.��8&�:v(�8& �����< ,���  �#E  #N���	 �

"�:##H� ���7 7 ,�:##& �##���	 ���##��.��##E �##3��	 '##&�:	 ��  +�##9�  8##&"�:##(^
8�bD��E �Db&   0�Z� ��HE 8& %���/� .
��2Z�8) �� (  �<u�7 �& ,7n^�E            7� F#�� ���71#�� *#�  ���� ,1? ���  

    � 7 ,�7%�� �+�� >���3    %�� 8.G&�7 ���.�GE .&8��� _�:#)    8#�  1#(����   0�1#2	 

Archive of SID

www.SID.ir



 W&�� 7 ��%48�� FKJ 8(��& ���� _1� 1(6&     M:#� >��#3 7� x:#H9� 8� 1(�
   1?�& *� �& �&��& .  �(2� 7�(�� +�           �#� 0�6�	 7 8�%9	 �� %�� ���71�� ��� "�:& ���

�/� "�7��� ��HE� %m�J .
8&�:O    �<��7;�& �.?��  ��& 8)nX  �#E  +�#/ ��      �� 1#�;��� 7 ��< :#aZ� ) �� (

0��J +� d�1� �E  ��&�E�/� ,1? 0H^ ��+ >�	�	 8&  !���   :
�R     ,��� +� @1� ��Hb	  ��&    ,��-./� �3�^ 'W�� 7 ����+  �/ �N���	  �E
���:? .
zR         ,��� �� ]��#���7 ���#GHE�� �:#47 "�#K�� 8#& �v�    �7� +� �#N���	  �#E

FGLS�      ./� 7 ���GHE�� '�� ��4 �&       ,1#? ,��-./� 1�;���  �E�<��7;�& 8& �&��
�/� .
�R   ���71�� α1+α2=1 8&�:O            ��7;�#& +� 1#2& 8#K6& ,1D� @1� ���7 F��.G� 

    1Z�7 ":�+; ���O +� @1�z�� ���5 ":�+; ��:� ���< .  *#� ���71�� ���  ���5�&
     �/� ��%4 0�12	 @1� ����� �/�/� h�? . ���:� �X�& �� 8#& 0#�Z� �#(2�  ���

 "�:N��:&%� ���71�� A�/� ,1? ��7;�& 1��� _�:) 8& @1� .
~R �� ���        _7�#-	 @1#� ���#3:	  �E���.� 8� �:? �#E    �#Db& �#�+   ��

 �H� Y�3:	1E� .   7�(�� +�&8���   7 �:v(�8&0�Z�  (aHE d1^ �    ,1#? t�b.�� '��()  A
  +�9�  �E���.�  Cb&��+ ��2� �E  .2() �        ,1#? 8��#3� �#3��	 '#&�:	 8#& 1#�� .

 � ��(r,��-./@1� ��  +�9�  �E���.� +�  ��E     ��:#H^ ,1#^�5 *#� �#N���	  
�� ��6	�:? .
SR,��H?  �3��	 '&�	 ) �� (0��J *�K-	 8&�E8/   ,7�< 7�  ��&  !��� 8��<

U�&  �&  !��� �& �.2() A !����� ��7;�& '��() 0� 7 �����  �&�:? .

z
RFeasible Gls.��� F�H2	 @:H2� _�2&�� 05�1J 8.
287- Wald test.
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H2 I��#��
0F�� �� �� ����� 6B�	 ��!"
� ���� ��� 

J�	2 I��#� �
0F��K�� ����� ���� 
      �3��	 '&�	  �E�.����� ��7;�& +� 86)�J V��.�) �� (      '��(#) �� M�& 0��J  ��&

            ,��H#? @714 �� '��() 0� 7 �.2() ,7�< 7� *�K-	 8& �:D�) � (   ,��� "�#D�
 �/� ,1? .        +� 1#(	��N^ �3��	 '&�	 ��� �� ���3:	  �E���.� :    ��Xo#	  �#3��	 A

+�� �.2() ,�7%�� � A   M�#& �#25�7 �#H�5 A      �N#G� 7 �#2�NO +�#< �#25�7 �#H�5
8����/ �& . 0��J �H�5�E �.-�  8&0�Z�     +� M�#& �#H�5 �#& "; 1�1#? �WbHE 

�/� ,1? ��J @1� .

90 "12���� ��� 
� K�� ����� ���� �&�#3	
�L �
0F�� I��#� *

 (6M�
�
0F��

 NO<
 �63:F
 �	0**

 (
�3FF

�6�<�@


R2 
� �� �

( P
α5α4α3α2α1α0

�&�#3	
�L
(0�@

1��� ��I0.85254720.99
-0.54
(-1.55) 

0.14
(4.53) 

-0.086
(-1.98) 

0.377
(6.35) 

0.635
(8.87) 

3.06
(3.5) 

@7� ,7�<

1��� ��I0.3455090.99
-0.83
(-3.12) 

0.26
(4.14) 

-0.08
(-2.3) 

0.197
(4.9) 

0.79
 (20. 
25) 

1. 8
 (5.27) 

d7� ,7�<

1���0.116.070.30
-0.35
(-1.42) 

0.18
(5.66) 

-0.068
(-2.95) 

0.31
(7.05) 

0.69
(7.05) 

2.6 
(6.7) 

�2() 0�

* ,���; %.���� 0X�� ������ t1(.GE �E�.����� 8& h:&�� 

** ���71��  ���5�& �-) 8�3�� ":�+; YW/ α1+α2=1 �/� .

  � 8� 8�:a��HE  �/�1�� @714 +  A            ���� �#Z�J 8#/ �#E �� @1� >���3 ���H	
  ��v.�� ��:� Fmn^  A    1(.GE ��W(� 7 @:N5 0&�5 . 8��#3�&  �#�I     �.����#� +�α5   7� �� 

            ":�+; YW/ �� �E�.����� ���/ �2() 0� 7 @7� ,7�< ��:�S   1)�� �(2���� 1#� .
  ,1? ��� �.�����  A   8����/ �NG� >��3 8�      ) 0� 7 @7� ,7�< ��  �&  �2(�/�  A ��
   ":�+; YW/��   1)�� �(2���� �/�  .  ���71��α1+α2=1      1#Z�7 ":#�+; `�/��& 

           �#/� ,1#? 1#��o	 U�& ":�+; YW/ �� ��:� 8/ �E �� %�� .    >��#3 "�:#& ����#�
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 �2() 0� �� |�bD	8&0�Z��/� @1� 1��� ��7;�&  .
   �<u�7 8& 84:	 �&�E   #���< "��& ����	  �v� eJ�N� �� 8� ��%4 0�12	  1 A

��                 �Z��#2	 8#(��& ��#G� �� �� _1� 1(6& �� �� �E�.����� ,1? ��7;�& ������ "�:	
    !��� ����8&�/�    7 ��7; 8&�:v(�     ":�+; 7 �/��& 8��v��E  ���.5�   8&  ��#�

���< .  +����9�;8�      W&�� �� @1� �� �1.&� +� 8       t:#6W�  !�#�� _1? ��& _1�1(6& 
)    !��� t:6W� ������ |X�? (8&�:(^"          +� ���#3:	  �#E���.� 7 8.#G&�7 ���.� 

   M�& �25�7 �H�5 86H4  A      8����#/ �N#G� 7 �2�NO +�<       �#/� ,1#? ��71#	  �#& A
                 V��#.� `�#/��& _1#� 1#(6& �� �#E���.� ��� >���3 ,1? ��7;�& ������ 8N/���

     �6)�  �3��	 '&�	 ��7;�& ��&            !�#�� �����#� _1#� 1#(6& ��#G� �X�(?   A  %m�#J
�/� "�7��� ��HE� .3���/� ,1? ,��� l�? ��+ @714 �� �:&%� >�� :

 90 "42K�� ���	 7 P 7 3  �/� +O�	
 
� �&�#3	
�L ( P �
0F�� �����3

� ������� *5β4β3β
�&�#3	
�L

(0�@

2.74-1.440.37-0.23@7� ,7�<

5.1 -4.231.32-0.416d7� ,7�<

3.22-1.130.58-0.22'��() 0�

* 8& _1� 1(6& �� �E�.����� ,1? ��7;�& ������ �NG� �& �/� �&��& 0�12	 >��3,�	:�_1�

Q2���,- :�@ ����� ���� ����� I��#� 
   0�12	  :aZ���%4 ,��H? ) �� (          �� �2(#) 0� 7 �.2() ,7�< 7� *�K-	 8&

(��+8   +�< 0��J  �3��	     �7� �#O �2�NO ,           �� 8#O:&�� V��#.� 7 ��7;�#& 8#2Z�W� 
@714) � ( �/� ,1�; .            0��#? �#2�NO +�#<  �#3��	 '&�	 �� ���3:	  �E���.�

zRW&�� �� ���3:	 ���.� �E >��38 _1� 1(6& jβ@:��� ���O +� 
11
j

j α−

α
=β8&�/��� 1�; :

jα    ���3:	 ���.� >��3j      7 _1� ,�	:� �� d�1α      �#/�  ��Xo#	 8.G&�7 ���.� >��3  . �#�� +� 7�345 ,, βββ  8#&
M�& �25�7 �H�5  �E���.� >���3 >�	�	 A8����/ �NG� 7 �2�NO +�< �25�7 �H�51(.GE _1� 1(6& ��  �&.
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  ��Xo	  �3��	  A  �.2() ,�7%�� �+��  A    �#2�NO +�< �25�7 �H�5  A    �#25�7 �#H�5
8����/ �NG� 7 M�&�/�  �& .

 90 "82 ��� 
� ���,- :�@ ����� ���� ����� I��#� ����

 ,:��

��7;�&

 ,���;

1Z�7
 ,���;FR25α4α3α2α1α0α

�E�.�����

,7�<

1��� ��I0.86725140.99
1.43

 (2.15) 

0.32

 (2.15) 

-0.084

(-0.93)*
0.78

(4.09)

0.25

(2.32)

4.62

(3.07)
@7� ,7�<

1��� ��I0.960.8360.99
-0.229

(-0.06)*
0.58

 (5.08) 

-0.179

(-1. 86) 

0.54

 (5.16) 

0.46

 (6.45) 

1.35

(1.27) *
d7� ,7�<

1��� ��I0.9250.36180.99
0.85

 (2.11) 

0.43

(7.00) 

-0.127

(-2.84) 

0.59

 (7.11) 

0.40

 (7.96) 

1.55

(1.15) *
�2() 0�

* d1^ �(2���� ":�+; YW/ �� "�:&�S1)�� 

         @7� �.2() ,7�< �� ��:� 0�12	 B�� ,1? ��7;�& ������  A      8#& '��() 0� 7 d7�
    �& �&��& >�	�	Q/S~   7 S�             ":#�+; YW/ ��  ���; f��Z +� 8/ �E 7 ,�:& 1)�� 

S   1)�� �(2����1� .��&�(&         ���� �� t:6W� _�����	 8& �25�7 _�����	 �NG� ��
        +� C�& $�%& '��() �� �2�NO +�<S�   1)�� �/� .      '��(#) �� �NG� ��� ��1��

         �/� �	U�& ���G& �a�� �Z�J 7� �& 8G���� �� $�%& .  �� �2(#) 0� �<� 8#& "�:#(^
   F���a� �v��� �6�  ���2�  A��       82Z�W� ,�7� @:O �� �-< "�:	8& �:#O  c#/:.�  A

    �71J �� �6�G��.�~�     ���� _�����	 1)�� ,�	:�_1�  A  ��#&  8��#)    �� ��:#4
�/� 8.?�� �:47 $�%& '��() �� �2�NO +�< ���� .

           ���3:	  �E���.��&  !��� _1? _1� 1(6& 8W&�� �� >���3 �(�Hb	 ������
�H�5   8����/ �NG� 7 �E       ,��H? @714 �� �2�NO +�< ��:� ��  �&) ~ (   ,1#? 1�5
�/� .
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 90 "R2���,- :�@ ���	 7 P 7 3  �/� ��	�� ( P �
0F�� �����3 

�� �� ����5β4β3β
�&�#3	
�L

(0�@

1.331. 90.42-0.11@7� ,7�<

1.85-0.421.07-0.33d7� ,7�<

1.671.420.71-0.21�2() ,7�<

=2 I��#� �
0F��(�
0F�S ����� �&6B�	 �#;� �&
 ,��H? @714) S(A    0�1#2	 @1#� ��7;�& V��.� �#�%4 ,��H#? ) �� (  ��:#��� ��

0��J�E    ,�7� �#O '��(#) 0#� 7 82Z�W� ��:� �.2() ,7�<7� *�K-	 8& �.-�  
  8m��� ����	 82Z�W� �� 1E� .         �#9(�� �� ,��-./� ��:� @1� �� ���3:	  �E���.�

0��?  A  0N5 ,�7� ����  A  '��() ,�7%�� �+��  A     0#��J c#/:.� �25�7 �H�5 �#E  
�.-�  A   8����/ ����� �NG� 7 �2�NO +�< �25�7 �H�5�/�  �&� ."�HE 8#�  �:O

 1? "��& 0N5 �HG5 7� �� A    0#��J �#�� �#25�7 �#H�5 �#E     ���� M�#& �#H�5 �#& 
    �2�NO +�< �H�5 7�(�� +� ,�:& U�& �a.GNHE8&"�:(^��J �H�5  ���7 ��%a��4 0

�/� ,1? @1� .
  �� "�D� �O�X   ���71#�� �.��#< �#v� �� 8� �+�/) 121 =α+α (  '&�#	 ��
  0��J ���  �3��	�E         ���; f��Z +�  ��:� ��E �� �(2����  �/� ,�:N�  .  7�(�� +�
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�I1��� �0. 9500.99
-0.17
(-0.77) *
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 (1.47) 

0.32
(-4.75) 

0.42
 (4.6) 

0.26
 (3.01) 

-1.105
(-2.65) 

@7� ,7�<

1��� �I2470.99
-0. 02
 (-0.03) 

0.079
 (1.02) 

-0.68
(-8.16) 

0.17
(1.65)*

0.217
 (2) 

-1.78
 (-6.2) 
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1��� ��I14090.99
-0.22
 (-2.15) 

0.07
 (2.08) 

-0.40
(-10.9) 

0.37
(6.88) 

0.27
(5.23) 

-2.15
 (-0.4) 
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i���)       �?�� �:47 ���� 0� t:6W� ��G� ��  .        �#E�.����� ,1#? ��7;�#& ������
  �Z��2	  �E��G� �� _1� 1(6&  0#��J _1#? 7 0� ����  �#E    l�#? 8#& �#.-�  

@714,��H?  �E) 
 (7) Q (�/� .

" 09V2 �����3 �
0F��O�	
 
� �&�#3	
�L +�3�$ W�X3 �� 7 3  �/� �&���	 

�� ,� ����5β4β3β2β
�&�#3	
�L

(0�@
1.35-0.230.108-0.430.567@7� ,7�<
1.28-0.0250.1 -0.870.22d7� ,7�<
1.36-0.3 0.095-0.5440.5 �2() 0�
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