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Abstract 

The lack of a comprehensive model in the electricity industry for the 
quantitative analysis of the policy consequences adopted in the superior 
documents of this industry has made it difficult to evaluate policies. In this 
study, a dynamic general equilibrium model designed with the focus on the 
electricity industry & considering the Intended Nationally Determined 
Contribution (INDC) program as an superior document, the efficiency of 
strategies such as Foreign Direct Investment (FDI) & energy price increment -
as an alternative strategy- to achieve the targeted amount of carbon were 
measured. The results showed that although FDI & rising energy prices can not 
achieve the goals, but it has positive effects on the output value of the industrial 
sector & the electricity industry particularly. Finally, in order to achieve the 
goal of emissions reduction & reducing the rebound effects of improving 
energy efficiency in the electricity sector, it is recommended that electricity 
prices be increased significantly for the private household. 
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]'-,;�1; �;-�� -& �$�� f	<�� ��	�� ��$hJ�G ?;	� 	�� �� .&	% �&�\ � ��i�

 ,; ��% bW' �&�
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1 - Macroeconomic Rebound Effect 
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 �(1� ��) �E�� ��-�) :�(!20 �30  '40 ��� I�Q���� ��+��� b��� ' (�G-& � 2O4�� �d �@T
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1 - Business As Usual 
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 �(��;�; ��) �&�/ WR ���-�) &	Q�� ��! �� - �ɣ، �� g��\� ��4 F-	G ��.���)  

                                                             
1 - Bottom-up 

2 - .,; ��- A��W ���% &�� -(! P�� -& ��	# ��	�� @&�\� �	�� AJ �� z	��� �<�	��) 
3 - Economy-Wide Rebound Effect 
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�E	�	�5� A��% ' �&& :%	# - ���)� !�21# ��$ -& �) ,; � 1<�� 5� �1�	� ,�� �
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1 - Backfire 
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�J�s4�� ��1 � �� @	/J ��� .,; ��%r1W& �����MT ���& -�2 � �	*; ��� �� �'R� �$
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���($ A1��� �� ���� ���% ���� ���) -�2 � ���� �) � ��J �� �<���� -& �) �� ���M�� ��$
�� &�/ W �	�� .&	%GTAP-E-PowerS  ����2� ~�/� ' �1�	� -� B�; ' �&	� � <� q	� 4
 �	�� ��GTAP-E-Power  �	�� �� (1� 	�� �� F'�
� ' &-&GTAP-E  [�B �J�s -&

) ��	/� -& �) ,; � 1<�� 5� :0�1 P�! r1��� �� -& �&�
 ; &-	� �	�� .��% ��- (
) ��	� �	�� 4 ����	#2020�� f	<�� ( .,; � 
�� ����	# �1�$ -& �T (���� ��' ' &	%

 � 1<�� 5� :0� f	C-��C ��4 A5%�� t��2� 	�� �� -& -.��)  
 A5%2 -  �	�� -& {�� �1�	� -� B�;GTAP-E-PowerS.  

���# -��1 v' -�� '2 �&��� 4 �&�
 ; �� P�) �$�� �1�	� g� 0� ��$) A5% r��*� .&	%2 (
��O'�1� -& ���# -���&��� 4 �&�
 ; �� ���; ' �&�� ���� ����W�� ���-�J ��$ �$ [�B ��$

1��� �1�	� ... ' b��� ,B	; �4�O ��1%-	B-	� ����� ��O'� -& v' -�� ���& �	; -& .&	%
��O'�1��� �1�	� ��1%-	B ' ���W�� ���-�J ��$�T 4 .&	% ��� >1# -�� ' ���# -�� �) ����

�� ~�/� �[�B ��	/! �� 4'- ���Q% 4 �G�B F���; A1QW 4 ���'�
 � ~�$ ��12��� �&	%
��1�  �	�� �� ���2� ,�'& ' -	��B :0� �� z	��� FM&�\� .&-�� &	�' h)�� �M�) '& ��

GTAP-E ) �-�5�$ ' �-�QB �\��*� -& �) ,;2019 -	i�� �� ' ��% ��- F�1�(� �� (
�T &��� �)� 4 w�� .10���� �-&&	B �$F'�
� .&	% '& -& �+�J �	�� -& &	�	� ��$

�� �GRB &-	�	%) =&1�����; h)�� �M�) ' �1�	� ,B-& (-) ' �E��2 .	�� ����	# (
) ��	/� �) ,%& ��	� ���� @' F'�
� �	��1#1 ��	��� ��4 -& � 1<�� 5� �B�% �12��� (

                                                             
1 - Base Load (BL) 
2 - Peak Load (PL) 
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�����; h)�� �M�)- �	�� �� z	��� �E��E-GTAP ,; ��%1 P4M F'�
� �1�'& &-	� -& .
� 2O4�� ���	# �	�� P	�
� ,; &	% t��2� ��% � !�O -�) �� �\��*� �� -& �)2 -& .

�Q;��� � 2O4�� ���	# �	�� f	C-��C &	�' ����4 �-'& >� 4 ��	�
� @	�\� -	s �� ���"#
�1Q% P��� .,; A/ � �T �� �'�
� �&& �����# >� ' &-& ��� � >�) �� - �&& �����# ��4�;

�1Q%1�' �-'& �1� F�11y� �) �4�;�� ��2� - ��\� �-'& ' ��� ��\� ����4 �-'& �� ��$& .&��
�� �&& �����# �� ���	C-��C �1�C -& �� ���$ ���\! �-'& -& &�/ W 4 �2���� A��% ��	�

�&& 4 �B���&& .�%�� ��\� �-'& �� z	��� �!�+ ��$�� (1� �!�+ ��$ �-'& @	s ���� ��	�
@�X� �	�� �� �� �%�� � %�Q� ��&��� &	% A��% - ��\� �-'& 4�cT -& �1y � ��C 4 �

)Ianchovichina & Walmsley, 2012 �	�� � 2O4�� ���	# ��% �J�s P�! .(GTAP-E-

powerS &-��� ; �	�� �GTAP )Hertel,1997 ������; ����� �1� ���� ���� -	i�� �� - (
1Q*� F-�i � ���i� ' �����; ,%�Q������; &-	� -& �� �	�� -& .,; �&& `1�\� ��-"O

 &-��� ;GTAP `1�\� ' ���� 4 �T ���	# �1c ��$GTAP-E  'GTAP-E-powerS �����; �
�� ?�! ��1� ������� P�� �� .rs��� ��1� -& �� ' &	% ����� ��*�� >� -& b���G ��1� ��	�

�	% A1��� 4 b��� �rs����� ���$ �) &	%�(1�������; ��$ ,�� - g� 0� rs��� -& �-"O
�� -�W �1dn�) �-�5�$ ' �51��� g��\� ����� .�$&2009 F��1�/� � 2O4�� ���	# �	�� -& �(

�����; ' ~�/� ��1�	� &-	� -&,�1W ���Q� �� ���� �-"O`1�/� �-'& ��$�� ��0� ��1O .&	%
�����;�-"O�� P��� ��5% �� �$	%���($ ��	O �) &,�1W ' �&��� ��$ ����T -& �&� ; ��$

a# �����	# 4 P�! �� -& .���� �$	B �11y� �'��`�; A) ~�/� ' �$4�� ��T-& 4 � ��d ��$
~�/� ������� ' �� <$a# ����)�$&4�� 4 F-�i � ���Q� �� - &	B ~�/� ' 4�� ��T ��$

�����; � ���Q� �� �� �-"O �11y� ����T -& �!�/� F���B ' �$M�) ,�1W -& F�11y� 4 F-�i
���>� �� <� @�� >� I�Q��� ' @�Q�& ����4 �1<� >� � 2O4�� ���	# P�! -& .�$&�-'& -& �

�� AJ ���4 �s ' ��% AJ � <� @�� ����� �	% 4 a# �-'& >� ��� @�� �� � � .&	%
�� ��% AJ ��$�1y � P��� a�;  �-��'& @�� ' � !�O -�) �� �\� �-'& �1�' ��$�1y � �	��

�� AJa# �11y� A1�& �� ���4 @	s -& �����; ��1B� .�BT �� ' &	% �%- �-'& >� -& �$4��
�������; ��1B� ��� ����� ��R� ; �<) 4 a# ' ��)���� �-& ��\� �-'& -& �-'   
���� ��! .&	%�O���)�1�	� &	%~�/� ' ����	) F��1�/� ��O���)�� F���T .���1O -& �$

���($ �-�� �-'&�� �X)�J - ,1�	�*� �� AW�J - �$�� ��! ' ���) �-�� ?��% �) &	%
�-'& P��� �� &�/ Wf	� .,; ?�<� ��T ��$ ��$�1y � �� �	% �&�) &-' �� 	�� �� -& �$

�$�� ������; ��1B� AX� �,%�Q�3 �T @�; �� @�; F�11y� ' �11\� �-'& >� -& �,1\�� ' �$

                                                             
1 -  �	�� �E	�	�5� ,B-& &-	� -& � 21� �\��*� ���GTAP-E ) �-�5�$ ' �-�QB ��1398.&	% �\��� ( 
2 -  �� ��	�� @&�\� �	�� ���	# :0� �+ ��- ?�'- �iJR� ���Ianchovichina & Walmsley (2012)  F��
G

20  ��54 ��.&	% �\�  
3 - Debt 
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�� ,;���1Q% �	�� �� ���T�! �� .��T,)�J -��� �4�;1 �� � B��%�&& �O .&	% z	��� ��$
���# ,��J &	�' P�� �� ,�M& (��� � @�; ���$ ��) ���# @�; ��2  ����T ��%�� � %& &�/ W -&

�� ���T�! ���� ��	�,)�J �1<� �&-'T ,;�� �3  &�1O -�W �&�
 ; &-	� �$�1y � �����
)Pant, 2002 .(  

�5�F+ K,�$�  

�����; :�(! @���) '& 4 ��-�) &	Q�� ��i� ���Q� �� r��*� ' ��-�B �-"O� ,�1W �11y
A��J�� �E�� ��$ �	% �� z	��� ��&��� ��& -& S�; �� �� .&	% AG�J ��	�;' ����� 

,;�1; �� rQ*�� ���$	�-��; &-	� �$ -& a�; ' ��% g��\� �E�� ,�1W :�(!� ��$ &	�	
�� ��- ��% �11\� ~�$ �� ���1 ;& -	i�� �� � ;&M�� &��; -&:1# .&	%��1�    �� &	%

 �	%FDI ! �� ���� �$�O'�1� :0� -& �E�� ��-�) &	Q�� �*;' �� ��E�� :0� -& :�(
	� t*; IM�� J � 2O4�� F�d &	�' ,�� �� ���& �	; 4 ' &	% :0� �� -& �1� :�(!

A��J ,�1W :�(! �1�x�$ .� ! {�
� (1� ���) -�2 �1<�� 5� �1c) �E�� ��$ {�� '  (� 
��O'�1� -& ��1�	��� ��-�J ��$:0� -& �E�� ��-�) &	Q�� �� h1��� �� ��	� ��O'�1� ��$

 ��-�J�
 ; �1�	� �&��� �	�� �� {�� 4 �) ��&�Q� A��W ��$M�) �1�	� :0� '�� �& �(1� ����)
2� -�i � �� 2O4�� F�d &	�' �*;' �� `$ 4�� � Q� ' �&& :�(! - ���� ; :$�) ��$�

�� �i� �� �$� 4 -'& ���) -�2 � -& -&��\�.�;-  

5 L�5�� ����,��=9 � �,���9 M�I N��;+�( �  

 :$�)) z'�2� �1c ~�$ �� ���1 ;& ����4' ,m1$ f	/� ��; -&4  -�2 � -& ��G-&
 :$�)) z'�2� ' (���)8 �����; ���4�1� h1��� �� (z'�2� �1c ~�$ �� �'R� ��G-& �-"O

 �(1� ��5/17  '5/52  �	��1# ��;- -��T ���! �� ��	� �� .,; ��% �)� -M& &-�1�1�
�����;-"O�&& �� �	% �4�� �Q;��� ��� ��$�O'�1� :0� -& ��-�B `1� <� � ��$

 @�; -& F�Q;��� r��*� .,; ��% �\��� ���# �	�-��; ��� 4 v�0 <�2020  v-�0�
�����;) �-"OEVFAA��J :0� -& (�&-'T�! �,
� A��% �E�� ��$ {�� ' 4�O �� 
� ��$

 �� ���� I&'�J (�1�	� :0�)8/131  �	% g��\� .,; �&	� -M& &-�1�1�FDI  �T bQ� �� '
�� ��- 	�-��; �; �s �E	�	�5� ��$(�-�; h��W -& �E�� ��-�) :�(! �� �) &	%

 �	�� �� �$	�-��;A1  ��A3 P����% �-"O) @' �	�-��; -& .��A1�� ��! ( `�J &	%
�����; �(1� �� �-"O5/17 & ,�� -M& &-�1�1� @�; ���$ -& z'�2� �1c ~�$ �� ���1 ;
2020  @���) 4FDI ��1��WT &l� ' ���
) �\��*� ��1 � r��*� .&	% �1�n�) ]'2017 �	��1# (

                                                             
1 - Momentum Simulation 
2 - Stationary State 
3 - Trajectories 
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 �� ,Q<� �E�� ��-�) ,1;�<JFDI�� ��! � �&	�	� -& :�(! �G-& >� �$ �4 �� &	%
FDI �4�� �� �E�� ��-�) �07/0 �� .���� :�(! �G-&  z	��� ��;- -��T -�2 � P�� �� ��	�

�����; �������; ,Q<� 4 ��E�� :0� -& ��-�B �-"O �� ���1 ;& ,�� 4�1� &-	� �-"O
�����; A) �� �E�� :0� -& z'�2� �1c ~�$ `W- ��\�) :0� �� -& ��% P��� �-"O

8/131  �	% -��� �Q;��� ��� �(-M& &-�1�1�FDI �E�� ��-�) ' �� �&�
 ; �Q;��� �� .&	%
 �	% �{	! ,Q<�13  ��G-&FDI ��O'�1� A��%) �E�� ��	��� -& (�E�� ��$ A��J ' �$
 �	% h;��� �� '91/0 �� g��\� �$�O'�1� :0� -& �E�� ��-�) &	Q�� ��G-& -& .&	%

) 	�-��; �1�'&A2�����; ( �1c ~�$ �� �'R� z'�2� ~�$ �� ���1 ;& ,�� �-"O �z'�2�
 ��Q� ��\�5/52  @�; -& �-M& &-�1�1�2020 �� @��� �	�-��; �� ���2� (1� ,��J �� -& .&	%

�����; v-�0� �(1� �� `W- �� ,Q<� �Q;��� >�) �� �121# :0� -& � !�O F-	G �-"O
) �E��8/131  �	% (-M& &-�1�1�FDI  �� ���� h1��� �� �E�� ��-�) '8/39  ' �G-&786/2 

) P	; �	�-��; -& .,; ��% g��\� �G-&A3 �) ,; �� �� ��! ����1��� �$��� �� (
�����; h��W -& z'�2� ~�$ r��� -	i�� �� ��% ��1� :1# �-"OFDI  ���� ' ��2� r���
 ��Q�5/17 @�; @	s -& ' ���4 -'�� �� z'�2� �1c ~�$ �� z	��� -M& &-�1�1� 4 a# ��$

!	� ��% ������ r�-(� ��� &�/ W �� a�-�# r (1� ,��J �� -& �) ,; ����� .&	%
�����; �� h;�� � �E�� ��-�) S�; �� �� .,!�� �$	B &	Q�� @�; �$ -& � !�� r��� �-"O

�	%�����; �� z	��� ��$�� g��\� ����4 �� ��4 @'�� r��*� �E�� ��-�) ' �-"O &	%
�����; q	��� �)-"O �	 ;) � !�O F-	G �5 `W- �� (5/17 .�;�� -M& &-�1�1�  

'�� @1 -  �	�-��; -& ��M�; �-"O �����; ��&���A3  

@�; 

 -& �-"O �����; v-�0�
 �E�� :0� 

(-M& &-�1�1�)  

 �	% -���
(�G-&) �����;  

 �� ���� �-"O �����; -���
�����; �	% �*;' 

 (-M& &-�1�1�)  

-"O �����; q	��� ���� �
 F-	G �� �	% h��W -&

�\���  

 ��-�) �	% -���
(�G-&) �E��  

2020  8/131  1  318/1  318/1  07/0  

2021  5/132  1  325/1  643/2  07/0  

2022  9/132  1  329/1  972/3  07/0  

2023  2/133  1  332/1  304/5  07/0  

2024  6/133  1  336/1  64/6  07/0  
2025  3/134  1  343/1  983/7  07/0  

2026  1/135  1  351/1  334/9  07/0  
2027  136  1  36/1  694/10  07/0  

2028  9/136  1  369/1  063/12  07/0  

2029  8/137  1  378/1  441/13  07/0  

2030  8/138  1  388/1  829/14  07/0  

2031  8/139  1  398/1  227/16  07/0  

2032  6/140  1  406/1  633/17  07/0  

r��� F�Q;��� :bQ��  
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��� {	! @'�� -& P'& �	 ; ��&EVFA ) ���# �	�-��; �� z	���BAU�� ��2� - ( .�$&
�����; ��&��� �P	; �	 ; -& ��% g��\� �	% �� ��	� �� �� (P-��C �	 ;) ��-�B �-"O

�����; 4 ��G-& �	�� �&'(! �����; �&	�	� �� �) @�; �$ -& (P'& �	 ;) A) �-"O
��'�� r��*� h1��� ���� .,; ��% �Q;��� �&	%�����; �	% {	! @ (P	; �	 ;) �-"O

�� g��\� 	�� -& (`2% �	 ;) �E�� ��-�) ' ��4' � 
O ����� �) ,; �)� �� P4M .&	%
'�1�1  -&8  @�; �� �� �� @�;1400�����; �(1� � {�� ,\�G -& ��% P��� ��M�; �-"O

:0� A��%)� 4 � �<W �	�� �� ' @�� � ' b�4	� ��1�	� ��$ @&�\� (-	2) �E�� :06/1 
 v-�0� �� &-' ��M�; �	% ��� ��% �11\� ��&��� S�; �� �� .,; �&	� -M& &-�1�1�

�����;�1�	� �E�� :0� -& �-"O�� �i� �� ��"#.�;-  

�( �5 L�5�� ����,��=9 � ����� 8&�/ M�I N��;+  

A��J ,�1W :�(!& ��% ��i� ���Q� �� r��*� �E�� ��$�� AQW :0� -& ��% �& ��	�
�- >� �	�� ��� �) ~�/� ��1 � -& ' �E�� ��-�) &	Q�� -	i�� �� ��(���� AJ  -�2 � ' �T

�1��# �	*;M�� &��; -& &	�	� ~�$ �� ���1 ;& ,���� -& �) &	% ��*� ���) �� - � ;&
l� ' ���
) �\��*� r��*� (1� :0� �� -& .&�) �$	B A1�<�) ]' ��1��WT &2017 �(! ��

 �4�� �� �E�� ��-�) �(1� ��E�� ,�1W :�(! �G-& >� �$ �4 �� ��%23/0  �G-&
�� :�(!�� g��\� 	�-��; '& S�; �� �� .����A��J ,�1W �11y� F�d �) &	% �E�� ��$

�� -�W ����4- &-	� t*; '& -& ���) -�2 � ��) @' t*; -& .&�1OB1 ,�1W �� �(JA�� ��$
 -	2) �$�O'�1� :0� �&�
 ; &-	� �E��-)�� &�� �T 4 �-	B �	�� �� �&	%-  � QX� �	%

 �4�� ��1 @�; ����4 �4�� -& ��M�; F-	G ��  ' �G-& ��$2020  ��2035 &R1� g��\� �
��O'�1� :0� -& (1� �E�� ��-�) ,QX� �	% �� �1W �	% �� h;�� � .&	%� �� �$� �4�
23/0 ) P'& t*; -& .,; ��% g��\� �G-&B2 &'�J �5�� �� ��	� �� �(60 1!�� �G-& ,

��O'�1� �� z	��� -	2) �$�O'�1� {����� ,B	; ' �4�O ��O'�1� A��%) ��-�J ��$ ,; (b
Ministry of Energy, 2019: 40).�� ��! �( �(1� �� � QX� �	% &	%10 ' @�; �$ ��G-& 

&��O'�1� ?;	� ��% �1�	� {�� ,�1W �� ��QW ����4 �4�� ���$ - &-' ��-�J ��$'  �� h;�� �
~�/� ,�; -& �) ��&�Q� A��W ��$M�) �1�	� :0� -& �E�� ��-�) �	% �T�� ����) -�W {

 �4�� �� ���-&3/2 �� g��\� �G-&.&	%  

O*5  

;�1; ���T-�) ����4- -	i�� �� �\��*� �� -&, -& ��% ��- ��$INDC r!	� A�� ����
 ���T-�) �(1� �@' @�; .�% ��s @�; '& ���) -�2 � �	*; :$�) �	��1# a�-�#FDI 
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