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Abstract 
Objective: Environmental security is a significant part of human and national security. Today, 

attention to environmental issues and sustainable development is one of necessities of economic 

development and the problem of climate changes or global warming in the environmental 

domain has turned to one of the most important human concerns, since it will have long-term 

effects on future generations welfare. Solving the created environmental challenges requires 

international cooperation for the countries' just and logical exploitation of human resources 

without damage to other countries. The Paris Agreement or the paris agreement is a treaty within 

the framework of the United Nations Convention on Climate Change. The text of the agreement 

was approved by the delegates of 195 countries at the 21st United Nations Conference on 

Climate Change in Paris and was ratified on December 21, 2015. This agreement has been in 

force since November 4, 2016. According to the text of the agreement, the agreement was to 

enter into force when 55 countries, which produce at least 55% of the world's greenhouse gases, 

ratify, accept or sign the agreement. Among the goals of the Paris Agreement is to try to prevent 

a 1.5 degree rise in temperature compared to the pre-industrial era in order to reduce the risks 

and effects of climate change, increase the ability to adapt to the severe effects of climate change 

and create climate resistance, conditions to reduce greenhouse gas emissions. The United States 

withdrew on June 1, 2017. American exit has challenged this problem. This study addresses 

cooperation or non-cooperation of European Union and United States in Paris Agreement using 

game theory. 
 

Method: Play is a description of the economic, social and political activities of individuals. Each 

of these activities or games has a structure and rules according to which players play the game to 

achieve their goals. The purpose of this theory is to provide a way to express the facts of human 

life that expresses contradiction and alignment. A game is a situation in which each person's 
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Abstract 

 

decision affects another person's decision and all the people in that situation are aware of this. 

Game theory can be used in many cases, the most important of which is to explain the reality, 

predict the results and recommend, and in this way can show the right way to the players of a 

game.  The method used in this study is game theory, through which the strategy of each member 

country can be examined. 
 

Findings: The result of the Nash equilibrium of the US-Europe game in terms of carbon 

emissions according to the NDC target and two degrees of decrease in air temperature, US and 

European exit, Nash equilibrium of the US-Europe game in terms of carbon prices, no US-

European exit, Also, the Nash equilibrium of the US-Europe game in terms of macroeconomic 

effects is the non-exit of the US and Europe, because at this point, none of the players is 

motivated to violate. 
 

Conclusion: If carbon emission considerations are considered together with economic 

considerations (carbon prices and macroeconomic effects) by the two groups of the country; The 

two groups of countries will abide by the agreement and follow the strategy of not leaving. So 

the United States comes to an agreement. 

 

Keywords: Paris Agreement, Game Theory, Environmental. 
 

JEL Classification: F02, C70, Q27. 
 

Paper Type: Research Paper. 
 

Citition: Shakibaei, A., Nejati, M., Hosseinzadeh, M. (2020). Europe's reaction to the US 

withdrawal from the Paris environment agreement: A game theory approach. Journal of 

Development and Capital, 6(1), 209-230 [In Persian]. 

 



 

����� �� �	
��
 ���� ����� �� ����� ����� ��
� ����  �
��� ��	
�� :�
��� � !"����# �$  
  

�
�%!	& �'�!()∗  

���*� #+,�∗∗  

 -
��.!�/ 0���∗∗∗  

0+!	1  

:���  ���	
���
 �	���  .��
 ���
�
 � ��	 ���	
 �
 ���	 ��� ���
	 �� �� ! "��#	
���
 �	���  �
 $
���% �&� ! �

'$�#( ��) �&� ! *�+,-
)  '
#��.! �/�
	 �0 ��
12 
 ��  �� ��	#3) �����  $*� 45 ���
 �	���  �
 �6� ��7�	 #!�8 

�9�9* ��)  ���:! #;�"�< ��
  �0 
#= '
#�>�!!�	�����  #� 
$ "�?$�
� ��)  .�<
@3 ��
 A �!2 �4�/�= ��)  *�B�
�<5 

�	�C ��,
�  ��	����$�6��) ��) ��8 ���/
�  )
#�"#�� $
*#�)  �D��	 � ���E+�	 F��� �&�:G H���	 �
 ��$ ;0�2�I ���$�  )��$ ;0 ��

��
 #J�*.  8�
 8,	 .��
 ����-
 '
#��.! ��	 F�	��� F �
�
 �0 1 =$�= $* )*
*$
#- KL�$�% F���% �� L�$�% M?
 !M?
 ! �	�� 

 F�3������ F��	195  $* � �< I� +! L�$�% $* ��,	 ��	 F�	��� ����-
 '
#��.! L�
#E�0 8��6� � �
�� $* F��� $ ;021 

 N�� #:	��*2015 8�
 .���$ �	 �O ����! �� KM?
 ! �	��  N�� #:	
 � P$��= �
2016 
#�
 �� K"�	2$* ��
 .Q��
#�  $
#- M?
 ! 8�
 8,	

 K* ���	�� �0 55 �/ ! �	�O �0 F��� $ ;0 �-
�4 �55  �
 �R$*����3) �����3 
)  8�
 K��,
� F���M?
 ! �	��  S#�@% KI� +! 
$

 ��? *$
� F���% K���0 �T	
 ��* < ��
#�
.  ��
U?
 �
 )#�3 �� )
#� SV! KL�$�% F���% �
��
 ���� �
5/1 ��$* 
)  �� �:
� �	*

#��.! �
 �<�� W$
 O � '
#�A ���0 $ X�	 �� �,&�R ��% F
$�* '
#��.! ���< W$
 O �� )$�3��� ����
 ! ��
U?
 K����-
 '


 $�;,�
 ���0 )
#� ���
#< K����-
 �	��D	 *�B�
 � ����-
����3) �����3 
) ��
. 8��Y N�
 Z��! $* �6�#	22017  [$�A"�< ��
 .

 �	��D?
 ! �
 �6�#	2 [�#A.��
 "��;0 �/�= �� 
$ ��\
	 8�
  �&/��	 8�
 �� �6�#	2 � �%�$
 ��*��!
 )$�6�� P�O �� )$�6�� ��$#�

 )��� ��#X��
 "*�E,�
 �� L�$�% �	��D?
 ! $*	� *�
*#%.  
  

                                                                                                                                                                                           

 ���� �����	
 � ��

����� ��� ������ 1 ����� �10 � .��230-209.  
∗

 2+��
�� 3�4��� �"#���� $� %�&�"#� ���'()# %�	*�+ 	,-�. /��	0# �/��	0 ��/#	. ):�����
�� ashakibai@uk.ac.ir.(  
∗∗ �"#���� $� %�&�"#� ���'()# %�	*�+ 	,-�. /��	0# �/��	0 ��/#	. ):�����
�� mnejati@uk.ac.ir.(  

∗∗∗  +��# �
�,���0 3
��"#�%�	* 	,-�. +�$� %�&�"#� ���'()# /��	0/#	�# �/��	0 �. ):�����
�� m.hosseinzadeh@aem.uk.ac.ir.(  
:���
�� 5
��� 22/2/1400    :6�
7� 5
��� 12/4/1400  

:�&�� +6�"#�� ./��	0 	,-�. +�$� %�&�"#� ���'()# � 7�	�+�  
DOI: 10.22103/jdc.2021.17577.1135     ©The Authors. 
 

 



210 /
�� 
�
� 
��
� �� ����� �������� � ���� ��� ! ���"# $�%&' ����(�� :��
� 
*��� ���+ �,  

 

:S�$  �
 �E�R ! )���/�&?�� ��)  8�
 �
 ]�#� .��
 *
#?
 ����� � �O��,�
 K)*�+,-
/�&?�� ��  �����) ��  � $�,A�� )
$
*

 * A �
��
 �� F���$ )
#� )��� P�B�
 �� F2 M:G F��6���� �0 ��,
� )�O
 -	� ���
*#% F��� )
#� �<�$ ��
$
 ��#X� 8�
 ��� .

 � *�T! #J���� �0 ��
 F�
�
 �3��� �
 �D��D47�  ���  *#? 7��+! #� *#? #� 7��+! F2 $* �0 ���
#< :�
 ��
 '$�:O )��� .��


 )#J�* ��#X� �
 .��<�� ^-
� �,6� 8�
 �� ��$
* $
#- C�
#< F2 $* �0 )*
#?
 P��! � *$
@J� #�>�!���) �� 	� F
 !  )*��� *$
 	 $*

 8�#,��	 �0 *#0 "*�E,�
F2 ��  K��&-
� _�( !%�� ����  M�#G 8�
 �
 � ��
 ��R ! � `��,�	� F
 !  ]� F��6���� �� 
$ ��$* "
$

	 S�$ .*
* F�;� )��� *$  �&/��	 8�
 $* "*�E,�
#X��� ���) �� K��
 .* < ��$#� ���-  TO $ ;0#� *#:�
$ F2 M�#G �
 �! 
 

��,?� ��: ��� M:G 8�#0 $�;,�
 )�T? I
4 #� �%�$
 � �6�#	2 )��� �� N*�&! �B�,�1
NDC  ���$*�*    [�#bA K
 b� )�b	* ���0 

 K�%�$
 � �6�#	2N*�&! ��  �%�$
 � �6�#	2 )���I
4#�  8��c�� K�%�$
 � �6�#	2 [�#A P�O K8�#0 ���-N*�&! ��  �%�$
 � �6�#	2 )���

I
4#� P�O K)*�+,-
 FV0 '
#>
  �%�$
 � �6�#	2 [�#A��
d e�� ��D� 8�
 $* F = .*$
�� ���! "U�J�
 F��6���� �
 ]�  
 

�B�,� :)#�3  $ ;0 "�#3�* �#G �
 ()*�+,-
 FV0 '
#>
 � 8�#0 ���-) )*�+,-
 '�X4V	 �� 8�#0 $�;,�
 '�X4V	 �0 �!$ R$*

 7����,?#3#X�$*   N�b:�* 
$ [�#A P�O *#:�
$ � * � ���
 A ��:��% M?
 ! �� $ ;0 "�#3 �* d�� < b	�  �b��0     Mb?
 ! �b� �b6�#	2 
@b/ .

	#�� **#3.  

08�� �$ #(�!+#: M?
 ! �	��  KL�$�%#X��� ���) ������	 �
�� K.  
�9%:  #+��JEL: F02 �C70 �.Q27  

:���;<� 6<��:8�
4 d)��	 K�!�B� d�(#��O K�� ) .7�#	 K"*
�1400 .( #	2 [�#bA #�
#� $* �%�$
 ��0
�� �b6    �b	�� Mb?
 ! �


���
 �	��� $�%�L�$ :�*#6 #X��� ���) �� . ��B	���	#� � �&� ! K6)1 K(230-209.  

��+9�  

��8 %9�	�#    �:. ;:�" 3�(:
#� �� �(�,� �� ��:

�  ��:'()#3    9# %��<(:
# %+:,�#=> +:"�� � ?	:"#3  �:-3 +��� @:��"+�	   A�:B�# #�
%�	0 7
# �� . 9�* ���("# ���("�3 C0#�D.	0+�  9# ���"%��<(
#   D�:�9 %	0 3#
- 3��� E��+� �. �3?	"# F.�,� D�# 9# %�	(C*

7��G"# ;�H� �.  I�#=># D��9 
8 �� J��� K#�A�� �+.� .��	*�I "�$8�  K#	��L� �. 	�,� �
M �.
" �.NO #
-��� �� �
�  �0
 ��K+�+,�.  3�� �� 7C�9 P�#	� %	:0  :�9�D   �:. #�   �:8#
� ;6:�� :��  �9�:
 )  ��"�:�0	� ����:
 1397 .( �:$�  	:��D   3�:,G�

��	*3 "�$8�  ����R S�TH �. U	'�7M

 �-3  +,"�� D.	0 9# ;6�(� ���C> V�:W9  X,:
   � 7:<" � GY9�:*���  7:
#   �:0
 +�H
� �. 	�,��-9�*3 �"�B�* #3  +,"���3 C0#�D.	0+ �� �
� ��+Z �-9�* D�# �100 �� 	<C��# [\
 �� V�
 F� :�� � +:,.�  �

 ��K+�+,�.  	\M �. #� 	�. %�>��� +"9#+"#) . ��
"]��-2 �1992 ����8 �;6�� D�# ;Z 3#	. (.�D ���H#� 9#   �:-�1990   �:�?�
 K#	��L� �)
^ZNO #
-��� � #� K#+-��� 3	
 _� A�B�# `H�) �.�D ���H#�  ;6�%�#� 7
#     �� �-�
:�0 3#	:. ��#+:$�� �0

0 � 7�Ga� �I-�0 �,��9 3�-9�* ���("# [\
 V	(,�"�B�* #3  ����#�� +,0�� .      K#	:��L� /
�:C"#
,0 �(:
#� D:�#NO  #
:-���3 
)1992 � (;6��	� 0�
�
4 )1997(  K#	��L� ��bC� �. �"�$8 c
��NO #
-���  �#+��) �(C�. /	) ���� +"
�  �0 d�:G)��(�   P:

�

e���� J>#
�5 )2015+"+� ;��6� (.  



 �01� /����
2 � �32 !4��� 56 7 /81 '��%� /10/ 211 

 

� �12  	G��
�2015 �21   +T(� ;�� /��9�
 3�gR# N
h��h e"#	<,0 D��#����)# K#	��L� /
�#	��6 7^>#
� ���"   �:���)#
� � �g�# 3#	. � �
�" `�
'� #� e����    .+:� �(:�#@* 9�:. �-�
�0 `�
' 7:H��  �:-3    9# +:�. /�:$825    /
�:C"#
,0 9# V�:


h��h 3�� 	. ����)# K#	��L� N
%+-��� #3 
�0 3

 9# �0	(�� K��#+)# j��"# D�g(� �0 +"�
�" J>#
�  7:
# 
gR 3�-�
D�# �  �. k
l
��-� �- �

� 3�-�
�0 /��� I6��0 � (�6�	�O ���89#) �(>�� �V�Z�� ��

� )   (+:,- � ;:�9	. �D�h ���89#

 V�
 9# 
�
�0 ;6��	� #	�9 .�#� /���� m	(�� K#+$�� n	�@� ��1997       	:. �
:M K#+:$�� j�:�"# �� #� /�:$8 3�-�
:�0 3#
 3�-9�* ���("# I-�0�"�B�* #3   �� �:. (:
�o  � �(�,:�         V�:
 �� /�:.��� e"#	:<,0 �� .�
:. %�	:0 ��:C^� �(�,:�	�W2011 

 _� 3#	. %	0#@� �. j#=H# /O U+- �0 +� ����# �''B� %�	*��0 	. �0 �
. +�+8 ����)# J>#
� o:�-     .+:��. �0�:Z �:gR#
 /�*+,���" 3

 9# J>#
� D(�195 	<,0 �� �
�0 ���)# 	��L� e"#2015  /��9�
;�� +T(�      �� k�:�8# �:. � %	0#@:� e���:� ��

12  	G��
�2015 � D�# /#	�# .+� `�
'J>#
� ���"  �� #�8 �
� 	G�2016  �.30/1  3�:-9�* % �:"�B�* #3     �:g�# �`�
:'� ��
:�
%�	0 7
# K+�+,�. U+- .J>#
� ����e  3��� �0 7
# D�#%	0 �9�D  �. �8�� �� 3�8 �. /	) /���� ��5/1 +.�� I�#=># �8�� 

) �/#��6�- � �,��#1397.(  
 Dr�? V�# ��2017 #	� +H�"�� �6�	�O �
$�8 e�r�  9# �:6�	�O �0 �	0 jsR# t� J:>#
�  ��:��e   u��:M :��  �
:�  � d#�
:> 

 3#	8# ;��� J>#
� 3#	8#_�0 �-3 ����D %+�  �:�� [\
 ��7  � _:�0  �:-3   #� �H�:�      3#	:. t:�#	� ���:'� .�	:0 v:)
(�
`^R �"�,� +�+� K#��^("# �.��#�" ��
�0 u��M � ;M#� �� w#	(R# � 3+8 /#	G-� � �/�$/��9�
 �-3 .�D ���H#� ����8o  �"+�

 ��"�
� �- .+� �8#
� # ��bC� D�#V�# �0 7
# 7��-# =r�Z 7$8 D�# 9 /#
,R �. �6�	�O u�	M � %	0#@:�  %+:,,0    ��:�)# 3+:��0
�. �
Y ;.�) $8
�� 0 #� e���� J>#
� 7��
�R I-��� +-�j�� . 9# �6�	�O u�	M �H
bC��7 �- �  7:��0�Z �� 3	G-� �
G�0

 +�+�� #� �"�$8 ����)#�� +,0 �6�	�O x�	M �j

 .^.�
o      ��:��# �"�:$8 �:���)# 3��:6�- 3#	. 3+. :��  +:,0  �� �:6�	�O �
 ��
M ���("# I-�0 U#+-# �. �.��(
� j+R K�
�d�
�
#  9#ns� �-3         %��<(:
# /�:&�#� �:. 	:&�� 3�-�
:�0 ��:�("# I-�:0

�� +,0 � 	(��. ���("# 3�g> e���� J>#
� 9# u�	M �. �6�	�O �j��$h .=-��, �-3  ���("# I-�0����D 	�3  7
� �. :�� ���O  �
 ��R�D V�Z  � %�#� I-�0 #� 	&�� 3�-�
�0 ���("# 3�g>=-��, �-3  ���("#/O �-  I�#=># #��� +-� # D�# �     �
:M �:.
" �:. 	:�

 �� U+- �. �.��(
�8��o  	��#
�� #� e���� J>#
��� �9�
 �. J�G\� � ����)# 	��L� I-�0 �6�	�O ����)# _�0 F\) ���,� .
 �� U+- �. �.��(
� � �	0 +-#
M 	��#
�� ��

� V�Z�� 3�-�
�0 3#	. #� /O8��o  	(�0 �-�
�0 D�# 3#	. e���� J>#
�

  K�:��#=* 7:�<�0 t�#	� 7H�� P

� ����)# K�^�^T� �8�
. �"�$*�" F\) ���� .7
# ;�(T� 8
IPCC    +:-#
M I-�:0 #�

 � �#��$"�d�(  /#=�� �. �6�	�O u�	M ���sM �
Y �. .�	. +-#
M ;��T� #� %+,�O ����)# K#	0#@� K�+) ;:.�)  $8
:��   V�:�(Z#
 v��g� #� e���� J>#
� U+- �. �.��(
��� +,0  #� U+- 7
# D6�� �(Z �7
� "�,(>��      7:��0�Z ]�:
# u�	:M .�9�:


 ;(B� #� �"�$8 ���)# 3��6�- +,�O	> � %�	0 v��g� #� �"�$8 ����)#�� �9�
.    � �:6�	�O ��:(>� �
�	. ��H�^� D�# 9# U+-
�� ����# ����T�# J>#
� ���"  e���� �. 9# %��<(
#	y"�� 9�.3 �- 7
#.  

  



212 /
�� 
�
� 
��
� �� ����� �������� � ���� ��� ! ���"# $�%&' ����(�� :��
� 
*��� ���+ �,  

 

=�'�� >�!���  


"/#��6�- � IB.� )1394(  ����H�\� #3  /#
,R 7T�»��0 �. 3	�*	y"�� 9�.3  �:-     �:6�	�O � /#	:�# �:R9�,� ;:��T� ��   �:.
 ���"	. 7��
T��(C- #3 /#	�#«  9#	y"�� 9�.3 �-  �R9�,� D�# ;��T� 3#	.13   %��<(:
# �H�:
  %�	:0  +:"#   /�:�" E��:(" . :��  +:-�   �:0

��9 FY�^� 9# _�	- �� �;�r#	
# � ����# �D�h ���
�� ��6�	�O �/#	�# 	�y" ���# /#	&�9�. `�0	� �� 	��L� �"
&h 7�Ga� � �"
 �� 	��L� �� �
H�#�7 �-3 /O �-  ����<(� E��(" �. 	�,�%+� 7
#.  


l�3 �#|" )1395( �^� �� /#
,R �. �
M �H» �
�	.|�#	(
#3 �-3  � /#	�# ]�
#	. j�8	.�C� �� �6�	�O	y"�� 9�.3  �:-«   D:�#
 �#	) �
�	. ��
� #� k
l
��� +-�  � K#	0#@� 9# e� �0#��"=� �-3  � ;Z 3#	. �"}
Y ��bC� ;'>�(C- #3  D�>	Y �/#	�#

 �K#	0#@����"	. �-3 8 .+"�	0 `�
'� #� m	(�� j#+)# F�� /��" E��("�� +-�  �
���~�� �0�(C- #3    � /#	:�# /�:�� j�8	.�C�
9�. _� �6�	�O � 7
# ;��0 K�RsY# �. ��
� 3�� +"#
�      �	:. 39�:. � 7:Ga� F:�8 ;:��Z K�
� �.-  � +:��. �	:.   D�:,��-

 �
���~�� 39�. 7M���(C- #3  /��� j�8	.�C� � +� ��
	� �6�	�O � /#	�#=*��, �-3  9# _�	- 3�� I��/O �-  �
�	. ��
�
    K��:GR 39�:. I:" V���� � ���(" �0 +� %��<(
# `^R �. 7�*	. +,�O	. n�� 9# 39�. ;Z � c
�� D(>�� 3#	. � 7>	* �#	)

 9# �
.#��6, ^\,�� 	��D �»`
�,� 	��D «# j�8	.�C� �� 3|�#	(
» F>�	T��� �- ,G��� �j�8	. K#+$�� �. ;.�^(� 3+ «.�
. +-#
M  
����M � ���G�6�)1396(  /
�#	�� ��-�|� ��» ;��T�	y"�� 9�.3 �-3  �� ����6�
��(C �-3      :;:��R 	:. �:,(G� ���G:
�T�

  _:��# �:(<" 3�-�
�0« �    3
�(:C8 9# +:�+8 �H+:� |�#	(:
#3  �:-3     "#+:"9 3�:��� 39�:. �� �:,�$.    9# %��<(:
# �:. 3�#	:6� �
�
&H#��( �-3 �
&H# �
'M �. ����6� �r#�# _�("? �(�%�	0 +"#E��(" .  3|�#	(
# �0 7
# D�# 9# �0�Z»  ;:.�^(� ;:�R«   =r�:Z

. D�	�}�. 7.�)� �� 	- �� P

(� �-�9�%�
. 7
#  �� ��G�� �-3  3+�.|�#	(
#3 �-3 »J>#
� 7�	a0#« �»����«   .+:,(>	* 3�8
3|�#	(
#» ����-j+R ��6�-3«  �� =�"7.�)� �- +��	* �(M�,� 3|�#	(
# D�	�#��0�" /#
,R �. �-�9�. D�	(�0 �..  

�"��0	� ����
 )1397(  ���(�
" #3 /#
,R �. » �)
^Z 7�H
bC� 9#7H�� �-  �)sM# 7�H
bC� ��/O  �:-     �:. �:�.�^� �:,��9 ��
 K#	��L�NO #
-���«  /��.�� +,0 	. %9�	�# �0 ���("# ;6�� ;Z 3#�-9�*3 �"�B�* #3   K#	:��L� �)
:^Z ��?� �NO  #
:-��� �

 ;���C"#
,0�/
 ��(M�
3 �;6��	� 0�
�
  �J>#
� ����e     +:� I-�:0 3�(:
#� �� ��#+:$�� �.     ;6:� �:-9�* D:�# ��:�("# ����
�(>	* 7
# /��" ��(�
" D�# .�� +-�  9# K��CM ��bC� �R
l
� u�	M ;�H� �. �
0@� j�y"    �� �M}�:. ��:Y
.	� K#+:-���
J>#
� ����e /#	G8 ��bC� ;Z �. ���) � 7�H
bC� #@H .7C�" =�" K��CM :.�D  :���H#�     K#	:��L� �:,��9 �� 7:H��NO  #
:-���   �:.

+"�� �3+�O��0�" D�# /#	G8 3#	. 7
# �8#
� �
M 3�-�	0��0 ��<�# �� 3+�O��0�"      ��:,0 �� �:0 7:
# �(�:
 �:. 	�M# 3�-
bC� �)
^Z 7�H
7H�� �- �)sM# 7�H
bC� E��+� �. �/O �- � I-�0 7��
T� �. F)#� ;

� ��
� =�" 3?	"# U	'�� .�
�  

) 3+�T�1398(  �.» /
�C"#
,0 �
�	.2015 ����)# K#	��L� ��
� �� e����« �(M#�	� +"#.  �(<* �H�^� D�#��%+� 7
#� �0
o�-  #� �
M ns� +��. �-�
�0 I-�0 3#	.�-9�*3 �"�B�* #3 �.   .+:"	. ��0 �. /O +�H
� �� /�C"# K#	���� /�	0 ��+T� %|��

D�. �
:8
� K��#+)# 	�+:^� 	- �. D�. ����8 � +-� I-�0 #� ���("# D�# 9# ��0 �#+^� �(C"#
� �$,� ����H#   :�" 3#	:. ����H#  �:. ;
%�#�# +,�9��" ����)# K#	��L� %+�+� �. ��.�^� U+- �6T(C� 3#  /
�C"#
,0 K#+$�� 3#	8# 3�(
#� �� 	�2015  e����7
#.  



 �01� /����
2 � �32 !4��� 56 7 /81 '��%� /10/ 213 

 

��#� /#��6�- �9 )2017(  �.�H�^� #3  /#
,R 7T�» 9# �6�	�O u�	MJ>#
�  �:��"      D�:h I,:0#� � K#	:�# �;:�}� �e���:�« 
�(M#�	� +"# V��R# �. �H�^� D�# .n�� �-3     �:6�	�O �
:$�8 e�:r� ���'� 7�� m	T� 3�-�	�" �<�0 � ��0   t:�#	� +:H�"��

 9# u�	M 3#	.J>#
� ����e  �#�D �0  9# 7>	* ���'� t�#	� #	hJ>#
� ���"   [�:l
� #� �
� u��M e���� :��  +:-�   K#	:�# �
 D�#%��,0 *�	3  	. #���h �-9#+"#3  �.��9�# J>#
� n	�@��� +,0  ��$,��� ��� +,0 #� �"
&h +��. D�h  D:�# .+-� /��" I,0

 /��. �H�^��� +,0  J�	Y 9# +��. D�h �0_�0 �-3 D���� %+� ٔ◌ )# U#+-# [\
 D�	�}�. �. ��M#�  9# �+:.�� 7
� ��M#� ����
 	y".�D ���H#�       � +:,0 ;�$:C� #� %+:� �(:�#@* m#	(:�# �. ����)# 3	G-� 39�
9�. +��. D�hG2 #�   �:.G5    � +:,0 D�=&��:8

.��#� �&" +$�(� ����)# 3��6�- �� #� �6�	�O +��. D�h D�,��-  
X"#? /#��6�- �10 )2017(  /#
,R 7T� ��-�|�»�� J>#
� 9# �6�	�O u�	M K#	�#   � D.	:0 ��:�("# 3�g> 	. e�� o:,�=- 

 �D�h �� ���("# I-�0��T�#�� ����#  7T� D�#? ���+T��7 �-3 �g> �"�:$8 D.	0 ���("# 3 «  j�:�"#%�#�  +:"#   ��(:�
" D:�# �� .
 �(<*%+� 7
#  	G��
� ��2015#
� � P

� e���� J>195  �� �
�0/���� ��"o   N
h��:h ;:��  +:T(�  �� �:,��9 ٔ◌    ��:�)# 	:��L�

)UNFCCC  �:� �
�0 D�# �� �"�$8 3��� I�#=># 9# N�,(8# 3#	. ����)# 	��L� �. D(M#�	� e���� J>#
� 9# U+- .+� �g�# (
2   �� I�#=:># V	(,0 3#	. ns� � �(�,� I�� x
\
 3}�. �8�� ��+:T�� 5/1   .�
:. �:8��       V+:� ]�:
# 	:. �:H�^� D:�# ��

V���� �
�R� �G
�T� ;.�)11 u�	M K#	�# �
���,
 ;��T� � �� J>#
� 9# �6�	�O    � D.	:0 ��:�("# 3�:g> 	. e�� o:,�=-   I-�:0
 �D�h �� ���("#o���T�# ���# 3�-
���,
 `8
�. D�#? � �70���� �-3 ����D %+� ���  �2 �8��    #
:- 3�:�� I-�:0    ;:�H� �:.

     � �:�r#� �"�:$8 3�:8 _:� D.	0 ���("# P�#	� 7T� �0 �#� /��" E��(" .7>	* �#	) �.��9�# ��
� �6�	�O ���("# 	�C� 	��L�
 K#+$�� j��"# �� �6�	�O �
') ��-�
�0 /��� �� 7.�� ��. ��C^� x	Y _�NDC    �:�("# 3�:g> v:�(B� K�8�� ��  D.	:0 �

 � I�#=># #� �6�	�O,�=-o ��("# I-�0 I-�0 #� /O ��#�+-#
M  �# �D�:h �:��8 9# D�>	Y 	��
 D.	0 ���("# 3�g> ��# .  �:���T
 � I-�0 D�#? � ����#=-��, �-3  ���("# I-�0/O �-  V�
 �� .7>�� +-#
M I�#=>#2030    U+:- ]�:
# 	:. �2    7:��) ��:8��

D.	06/14-4/4  �D�h �� �}�4/35- 7/9  � ����# ����T�# �� �}�5/53- 16�� �}� .7>�� +-#
M I�#=># D�#?  �D�h %�s�.
(� D�#? � ����# ����T�# �	l ;�TH
��+ �H�M�" ��M#�12  U+- 7T� .+� +,-#
M2  �	l ��8��GDP    �:� D�:h22   ���:����

�}� ����# ����T�# �	l �1/32-4/9  D�#? �	l � �}� �������5/13-1/4 .7>�� +-#
M I�#=># �}� �������  
�H � 
"#|H13 )2018(�  /#
,R 7T� ��-�|�»��%�*+ �-3  3	y"9�.3 �"#��6�- �$8 K��#+)# �,��9 �� �"NO  #
:-�  �.�:�9�# :

J>#
� ���" �-3 .�D ���H#� D.	0 I-�0 « j��"#%�#� +"#  I-�:0 ��'B� ;6�� /�#� /��" 3#	. %��
 39�. _� 9# �H�^� D�#�� .
 � %+� %��<(
# D.	0%#� ;Z �-3 (
# �. #� 3	y" �� U�	�� j
$<� _� 9# %��<	y"�� 9�.3 �. j�"      D:�#�� .+:"��O 7:
� �:. �(C-
 �0 %+� 	0A ��(�
"%#� ;Z  K�
� �. #� �-�
�0 D.	0 I-�0 �GC" +��� 39�.# :�%+ VO   D�:��� :��  +:,0  " D�:,��- �  E��:(

 ��)#� K#+$�� �. 3	y"����D %+�  ��J>#
� ���"  e����2015  �C��^��� �
�   �:��8 9# �39�. 3	y" E��(" 3�-+���� ��
� �� �
 �T. %+T(� K}��# +,"�� ;�� +$���� +,0.  



214 /
�� 
�
� 
��
� �� ����� �������� � ���� ��� ! ���"# $�%&' ����(�� :��
� 
*��� ���+ �,  

 

/#��6�- � }�	>14 )2020(  ���H�^� #3  /#
,R �.»9�.3 �-3 7C�9 P�T� 3�#+��� 3#	. �(0���� « U+- �. �"#��6�- V+� _�
� 	\M I-�0 K#	��LNO #
-���  K#	�# ���8�> ��.  �r#�# /O%�	0 +"#.  ������ V+�+�.+,h3 �|�#	(
#3 �-3    D:6�� 3��:6�-
$. �
y,� �. #� K��#+)# K�+) � ��#��0 �
GV��R# %+� �-�
�0 P

� 3#	. �I-�0 	\M ��8�> ��. ���)# 	��L�  ��$,�����  +:,0 .

�#	� ���'� 9# e� 3#	. t`^R �"�,�  9#J>#
� ���" _� �%#� ;Z �-
���,
 ��#�# 3#	.) 39�. 3#	. 3��6�- (�"�$8 �H��(Z# 3
 �0 %+� �(<*�� +"#
� ()# +�� �
Y �. � +,0 _�	T� #� 3��'	�	�
�3  K#	��L� �.NO #
-� +,0 ��.�^�.  ��,
��'()# �#=.# 9#

 3#	.7
+. /���O  =G
 +�� �G�0	� �M��	�� �
�0 	- 3#	. c %+� %��<(
#  	(�#��:� � 	��     70��:�� �M�:� �:���" �:0
 �(<* D�,��- .7
# %+� D���� 7
# e���� J>#
� �� %+T(� K}��# ��

� �� 3��6�- �"
&h �0 %+�D> ��O3 �-3   +:�+8

 3#	. #� F>�,� � =G
 D���� 7C�9 P�T� � �-�
�0 ��-�� +,0.  
/#��6�- � D�
15 )2020( �H�^� #3  �"
&h �6�	�O u�	M /#
,R �.�� +"#
�  3��6�- 	.J>#
� ���"    ���#@:&. 	:�# e���� ����)#

 j��"#%�#� +"# ;��R 	. �,(G� +�+8 V+� _� 9# J�^T� D�# �� . �0 7
# %+� %��<(
#    	:. �:6�	�O u�	:M 3�#@* 	�# �
�	. �.
 �
��
 +,�O	>#�%+����  P

�J>#
� ���"  � e������h �-9#+"#3     �:8�� �� 	:�9 �:�� /�	0 ��+T� ���8 U+- �. �.��(
�

�� �9#�	� /��" V+� D�# .�� +-�  �.%��,0 *�	3  K��#=H# +Z �h �� �6�	�O7B
 *��"#	 	�3    +:,�O	> �� ��:�# 	��,R 	&�� 	.
6�- ;��T� e���� 3���� �
� 	�# .%��,0 *�	3  /#	G8 /#=�� �. �6�	�O%+R� �-  �ns� �-3     �&(:C. 
:gR 3�-�
:�0 	&��

 �0 �8�� �� U+- K�
�	- �� .��#�d}��(Z#  ;��Z P�#	� 9# 3��+T� ���M �R
��� 7T� P^>�� �
� �6�	�O u�	M �
M .�	0 +-#
M 	���+T� 3���9 /#=�� �. #� P�#	� D�# =�" �6�	�O u�	d}
�#    ��:�("# 	:. D.	:0 �3  :C0#�+     	:�# %+:T(� K}�:�#

7�#@* +-#
M� �$"�d�(  	&�� 3�-�
�0 �� ���("# 3#	. 	�# D�#9�/� 	���O .7
#  
�6C"#�
.16 )2021( %+,�O �	G��� � �(�@* /+"#�	*	. :���)# 	��L� /#
,R �. �
M �H�^� �� /��. �%�	0 7
#     _:� /#
:,R �:.

       j�:* 	�:C� D:�# �� e���:� /�:��� �:. �+�� D(

�� �. �0 �+,0 
LH ��#� j��"# t�#	� �0 #� ���-��0 +��. /+��. 7H�� �k�	�
      ns:� +:��. D�:,��- %+:T(� K}�:�# �7C�" �>�0 t�#	� 7H�� 9# ;G) 7��l� �. ��
8
� 7��l� /+"#�	*9�. ��# .7�#�	.

�"�$8 K��#+)# �� +,0 �"#9#�	�+,�. 	�3  7�
^� j=�(C� 3��+Z �� 	�# D�# .+-� j��"#_�0 �-3 ����D %+� ���   7:T� N#=Z#
               K#	:��L� J.�:
 ;:�0� 9��,�.
:
 �:0 7:
# ����#+:)# �:. 9�:�" D�:,��- �:�# �7:
# e���:� �:��" J>#
�NO  #
:-���  K�#9� ��

��,. e���� D(�H
��	(� ��=. J>#
� #� /O ��#� 7
�� �0 ��8��M�
�#+�  �,���R
��� #3  /#	&�9�. 	&�� 9#.�D ���H#�  �. �0
 _�0 e���� U#+-# �	G����� +,0  /��9�
 +,"�� �"�$8 3�-��$" ���8 9# :.�D  :���H#�   �3��
"�:��� ;:6��	�  V#	("
:�  _:"�. �

 D�,��- � �"�$8/��9�
 �-3 �^\,� #3 /+��. 7H�� �h	*# .�� +"#
�   K#��:6(.# D�# 9# �M	. :.�D  :���H#� #�  ̂ (:C��d��   J:�	Y 9#
        .+:� +:-#
M �:8#
� �
:�0 �H�:R %�:*�#� �� �:'B���" 7�
"	
 �. �+�+8 �"
"�) K#��6(.# ��# �+,0 V�G"� ��#	8# K��#+)#

 [\
 �� /+��. 7H�� �6,�#.�D ���H#�  ��+Z �� 7
# /�#� j��"# �. ���) �+^h ;:.�)  $8
:��       �� ��:0 j�:�"# ���:"#
� /#=:�� �:.
 �. 7
# j9} 7�^>
� 3#	. .��#� �&(C. �
�0 ;M#�7H�� �-3  ���T� � �(H��#%�	* �-3 9�7C T�� :\�    %	:&,0 D�:,��- �

 +"#
(. �� +,0 3��6�-
�7
� �-3 .+,0 D��+� #� 3��*+"�� � ���R  



 �01� /����
2 � �32 !4��� 56 7 /81 '��%� /10/ 215 

 

#��� �
��� �!9"� 6��  

9�.3 �-  � +,(C- 3���9 ���.# 3#�#��.  ���.# D�# 	Y�M�^GY +,.3 �-3  /O 9# �<�(B��� /#
�  .�#� �r#�#�$� 	��D  �:^GY  +:,.3 
 9#	y"�� 9�.3 �- �. x	� :7
# ;�A  

39�. ����
� �� ���(C�# (vH#  
 39�.�(C�#   D:�# �� .7:
# /��=�- �/�,6�9�. K�0	Z /O �� �0 7
# 39�. � 9�:.3  �:-    P�#	:� /�:,6�9�. 3#	:. � �:.  �:"
* #3 
 v��
��� �
�  ��
* �0�-o /O �-  �. j#+)# �yTH _� ���'��� *�	3 �� +,,0  K�
:� �. /�,6�9�. K�0	Z ���
� 39�. �� .

 70	Z �. j#+)# �V�# D6�9�. 70	Z %+-��� �. D6�9�. _� �,�� �7
# �H#
(��� +,0 +"#
(" j�� D6�9�. ���
� 39�. �� 	*# .
C�# 39�. �. �"#+,h K��<� 39�. D�# �+���" %+-��� #� V�# D6�9�. 70	Z��#+" �( )�3�

 8:1397.(  

(N 3��6�- � �R�C� _�	�� /�6�# �� F>�,� w����  
 3���C. ��9�.9#3 �-  D6�9�. _� �	. �#+^�)��d�^  �0 7
# v�	Z 7M�. �#+^� 	.#	.d�Zs\�#   F:�8 �. 39�. /O �. 	<:�  �

 7.�� F�8 �. 39�. ���� 
*�+,  .7:
# 7.�� �+R �� 	<� /�,6�9�. ;�R `�0	� j��� �7M�. � �	. 3	G8 F�8 	&�� K��GR �. .
 D�,h ��9�.3 �-��  .7
# ;��0 F>�,� ��g� � w����9�.3 �-  �� �:�	R ٔ◌   � K��:��H��> :�7  �:-3      F:�8 �:. 39�:. �3��:'()#

 �� 3���9 ;�#
R #	�9 �+,(C- 	<�	�W("��� ٔ◌  .+"	�
� 39�.�. /#
,R        9# ;6:�(� �:0 m	(:�� 7:�H��> _:� ��#� /�:6�# V�a�
 �. 	<" +,h 3��6�-K��$� �-3    %�#�# #� 7:�H��> /O ���:$,� �. �#	># _� _� �6,�# �� �
� 3	($. ���(" �. 	�,� 7
# v�(B�

 F>�,� �0 7
# �H�Z �� D�# .+,,0/O �- ds��0    3��:6�- �-�:. 7:
# D6�� /�,6�9�. �H� 7C�" 	&�+6� 3�(
#� ��    �:� +:,,0
 �. 3	($. ���("7
� +"��O ��C^� /��9 �0 ���&,- �
8� D�# �. �("��� ٔ◌  #	> 3��6�-�� +
� ��6�O F>�,� w���� ���  �
:� 

)��H+GR 6:1398.(  
(u 39�. j��"# K��>� �#+��  

 7
# D6�� 39�. _��_ ��.   �:. 7
# D6�� 3�#	6� 39�. _� .�
� �#	6� ��. D�+,h 7
# D6�� �� �
� j��� � j��"#
 �� .�
� �#	6� 	&�� /�,6�9�. �. �� � D6�9�. /��-9�.3 �-��  �0�_ ��.   j�:�"# :��  �
:�       	:&�� U	:Y ��:(>� �:. 7G:C" �	:> �

 �. 7GC" /�,6�9�. �,�� .��#+" 3���9 K�RsY#�"#
��� �-  ��,���o     �� �:H� �+:"�#+" 3��:�9 K�RsY# 	&�+6� 9�:.3  �:-��   �:0
 �#	6��� �
�          .��#� #� ;:.�^� U	:Y 9# 	(:��. K�:RsY# `:C0 �:�0 �
:Y �:. � ��:�(R# `�8 ���G(R# `C0 7�	> D6�9�. �

 D�#	.�,.�� /#
�     K+:�+,�. �� �:H� �+:��. 	<� F�8 �. 39�. 7
# D6�� K+� %��
0 �� 39�. _� �0 7<* :��  +:"#
�   _:�
.+��. 7.��	�W F�8 �. � U	Y�� F<" �. 39� ) �3	L�#1398.(  

  
  

(� C^��� +,.3 9�.3 �- K�RsY# 	y" 9# 



216 /
�� 
�
� 
��
� �� ����� �������� � ���� ��� ! ���"# $�%&' ����(�� :��
� 
*��� ���+ �,  

 

C^��� +,.3  9# 3	&��9�.3 �-  39�. 7��l� 9# /�,6�9�. K�RsY# /#=�� 3�,G� 	. �0 ��#� �
8� 7:
#    �D6�9�:. 	:- 	:*# .
 �/�,6�9�. �#+��|�#	(
#3 �-3  9# _�	-/O �-    �:. 39�:. #� /O �+"#+. #� 39�. /���� �� 7M�. � �	. /#=�� D�,��- �»  K�:RsY#

;��0« �� 
*�+, ����0 7M�,� /�,6�9�. 7
# D6�� 39�. _� �� ��# .|�#	(
#9#3 �-3  �#+�� �� �
M 3�G)�/O �-   �:� �  � �	:.
O �. �0 +,��. �(�#+" 39�. 7M�.�. 39�. /» �)�" K�RsY#« �� 
*�+, ) �3	$�0 3+�Z#1392.(  
39�. +R#
) /�
. 	�L(� �� 7.�� (%  

9�.3 �-��  � K��0 39�. �E"	\� ;a�9�.3 �-3  #+�� ����M � k�	� /
"�) _� ]�
#	. ��9���� +,0     %+:R�) /�:�- �:0
        	-�:� � K�+:) �:. �:\.� ��:- +:R#
) D:�# 9# 3�	�� .+,0 3�	�� +R#
) /O 9# +��. �
M 7��)
� �� D6�9�. 	- � 7
# 39�.

 �/O 	��y" � �*+"9 �7
��
 �K���� 39�. �� �H� .��#+" U	Y+R�) �  %+:R�) N
h��h �� 39�. j��"# .7
# 	��L� ;.�) 39�.
� ;�H� D�# �. 	�L(� � 7.�� _�0 /�,6�9�. �. �0 7
# �$�� +,0  � �-+�+$� ��0 �� +,�$<. ��V
) �-3  � +,,0 ���. #� v�	Z

)+,,6" ���. ��0 �� ��r�<81394.(  
(� 39�. /�
. �"#��6�-	�W �� �"#��6�-  

 9# �6�ms� �-3  �� �$�C^��� +,.3 9�.3 �-        /�:,6�9�. D�:. 39�:. j�:�"# 9# I�:� �:�O �0 7
# D�# %	0#@:� #3   K�
:�
�� *��	  /�,6�9�. D�. 	*# .�" ��%	0#@� #3  �- �^>#
� � �	�* K�
��.  �
:8�     ���	:* #	:8# � +:���. d�Zs\:�#   /O �:.»  39�:.

�"#��6�- «�� 
*�+,          # ;:.�) J:>#
� _:� �:. �:� � +:��. �(:�#+" �
:8� ��#	0#@:� D�:,h 	*# ��# .  #	:8 �
:�"	�,�  39�:. #� /O �
»�"#��6�-	�W «�� 
*�+,     %	0#@:� �-�:. � %�	:0 �#	:)	. ��G��# �- �. �� +"�#� #� /�6�# D�# /�,6�9�. ��^>#
� 39�. �� F)#� �� .

)+,
	. #	8# ;.�) �#��#	) _� �. �� +,���"�3�

 7:1397.( 9�.3 �-3  �. �"#��6�-	�W�'��� *�/�*+"	  #� /�6�# D�#�� +-�  ��
  �� �+,:��. I�
M �(
#
M /�	0 �,�$. �� �� ;^(C� � �"�-#
M�
M K�
'. � /#	&�� �. ��G��# � �&,-��- /�+. 9�:.3  �:-3 

    	:. 	(:��. F>�:,� �. �.��(
� �
y,� �. �6�. �+,,6" 7.�)� �-�. �

 9# 3�#��
M	. �
y,� �. /�,6�9�. �0 7
# D6�� ��"#��6�-
# 	
 9# �M	. N�B("|�#	(
#3 �- +,,0 J>#
� �-�. ) �/#��6�- � 	> D�(�1398.(  

 �0 ��"O 9# .7
# �l��� V+� _� �"#��6�- 39�.
"#9
H17 ) /#��6�- �2013( "    D(>�:� �:"#��6�- 39�:. 7�-�� +"�#� /��
 �^��# ��H�# /�*+,,0 70	� /��� #� 3��6�- �0 7
# +,��

 F�9
� n�� _��� +�B.      J:>#
� _:� �:. /+�:
� D�,��- �

.7
# ���8 J\,� �. �"�<',� � 7
��  
?�� �$# #��� �
�@�  

 (vH# 39�. I���"��  /O �� �0 39�. _� �� :_�|�#	(
# j	> ��#� �
8� D6�9�. ����  /#
:�  j	:>  |�#	(:
#�_   �:. #� /O
 3+��R � ;�R �/�,6�9�. �#+�� �0 7�
" �C�	��� K�
�/O �-  /��" #��� +-�:  

1- ���v �-3  v��� 	- :e�	���/��" +,-��  9# �6�;�R �-3 .7
# V�# D6�9�. 

2- /
(
 �-3  /
(
 	- :e�	���/��" +,-��  9# �6�;�R �-3 .7
# j�� D6�9�. 



 �01� /����
2 � �32 !4��� 56 7 /81 '��%� /10/ 217 

 

3- #���� �-3  ;�6�� �+R �� 9# e�	��� ��#�� 	- :e�	����� �
�    � V�# D6�9�:. 3+:��R (th 7�
) �+R D�H�# �0
 /��" #� j�� D6�9�. 3+��R (7
#� 7�
) �+R D������ +-�. 

- /�,6�9�. �R
���N={1, 2, … , 	}  
- �R
���;�R �-3 D6�9�. 	- i	∈ � 


�={��, ��, … , ��	}   
- D6�9�. 	- 3+��R � K�T�8	�R:S→ ��  


 = 	
� × 
�	 × …× 
�	 = {���, ��, … , ���, … , ���, ��, … , ���} 
)���" 9��
"1395.(  

(N I���"  �� 39�.         ��:6. (j�:���" � j�:��)���RsY# �:'B�� k
:" 	:- �:. �:�
� 39�. _� /�#� /��" 3#	. :�(>�� PC. j	>
�� ��� :+��. ;�A ��#
� 	&"����" +��. �  

1- �R
���/�,6�9�.  
2- 70	Z F)
� �h D6�9�.	-�� +,0.  
3- ���RsY# �h 3#�#� 70	Z F)
� 	- ��7
#.  
4- �h 70	Z F)
� 	- �� D6�9�. 	-�� +"#
� +-� j��"#.  
5- 70	Z �H�G"� 	- 3#	. /�,6�9�. +����/O �-  �#+^� �h7
#.  

"#
(. �0 �����" �#=.# j	> 	��,R +PC. ��(>� 39�. 7M�� +-� /��" #� 39�.18       �:0 39�:. 7:M�� #=:8# 7:
# /�:�"  %+:,-� 
 j	> 	��,RPC. ��(>�  	�9 K�
� �. 7
# 39�.7
#:  

1-��H�# %	*19 2-%	* �-3 �'��� *�	320 3-%	* �-3 ���$"21 4-�M�� �-22 )��H+GR258:1398.(  
 j	>PC. ��(>�  �� 	(��.9�.3 �-3  �(>	* ��0 �. ��
��� �
�  �� _�|�#	(
# �� V��	" j	> � 9�:.3  �:-3      	:- V�:T,�# �:. ��(:C�#

 K�
� �� 	- �. #� (��
� � �(C�#)39�.�� /#
� �#� /��" ) �/��-23:1398.(  
. �	6��� �%	0#@� j+R w	> I�� �. �H�^� D�# S�TH 9# � �"#��6�-	�W #� 39��- "��9�   �H#
:� � (�(:C�#)  :�
�)  �K�:0	Z (�

 #� /O��
� ;��0 K�RsY# �.  	y" ���� *��	.  
 +R#
) 39�.
# 	�9 ��#
� ;���7:  
 �#+��/�,6�9�. �R
��� �|�#	(
#3 �-3 /O �-    %+:���" 39�:. +R#
) �0 7
# 39�. _� 	��,R �/O 3�-�	. � :��  �
:�  D:�# .

 j��"# 39�. /O �� �0 3��(M�
 P�T� _� 9# �0 7
# 39�. _� 9# /#9#�	� ��	y" ��
� v��
� +R#
) :��  �
:�   u#	B(:
#
�� +"�	*  ��	y"9�.3 �-    #� +:R#
) D:�# /�,6�9�. j��� �0 �,�� D�+. 7
# ��
�R I"#� w	> ;��� :��  +:,"#�    D6�9�:. 	:- �
�� +"#�  #� D�# =�" /#	&�� �0�� +,"#� �  =�" /#	&�� �6,�#�� +,"#�  #� +R#
) D�# �# �0�� +"#�   �:0 +,(:C- %�*O /�,6�9�. j��� .

/O �-  ��s^R 3�G)� �.�8#
� +"#  	6> _�|�#	(
# K�
� �. /�,6�9�. j��� ��� +,,0      �� D6�9�:. _:� �:()� �:0 �:,�� D�+. .



218 /
�� 
�
� 
��
� �� ����� �������� � ���� ��� ! ���"# $�%&' ����(�� :��
� 
*��� ���+ �,  

 

 V�Z�'��� *�	3  �
M 3|�#	(
# N�B("# �. F8#�7
#           ��:(>� �:. F:8#� 7:
# D:6�� �# �:0 #� ��#��:y("# �:� I:"#� 	:- 3� �
 N�CZ �. +"#+. I��G)��� ���O.  

 :/�,6�9�. �#+�� 9# j#+0	- �.�'��� *�/#	 � _� 39�. P�T� �»	&�9�.«  �(<*�� �
�.  
 �#+�� �H�^� D�# �� /�,6�9�.2 ����# ����T�# � �6�	�O :9# +,���GR �0 �7
# 	&�9�.  
�#	.�,. :9# 7
# K��GR /�,6�9�. �R
��� �DN = {A	, EU} ��R
��� D�# �� �N 9�. �R
��� �/#	&�A	    � �:6�	�O U	:��

EU  ����# ����T�# U	��7
#� /+"�� �� u�	M 3#	. ����# ����T�# � �6�	�O �39�. D�# �� .    39�:. 	&�+:6� �:. e���� J>#
� �
�� +,,0.  

3|�#	(
#:  �R
��� /O 9# K��GR D6�9�. 	- 3|�#	(
# �+��. �(C�# 39�. _� 	*#;�R �-��   D6�9�:. �0 7
# :��  +:"#
�  9#
 /���/O �-  3#	. #� �6��_ ��.  .+,0 N�B("#�. K��GR :9# 7
# K��GR 3|�#	(
# 	&��»N�B("# �-3  � �
8
� :��I ��3   _:�

D6�9�. «�H� 	�� �0 �,6�9�. ;�R �+��. ��
� 39�. 	*#;�R 	�  N�B("# #� �
M�� +,0 ��� +"#
�     �:0 +:��. �,6�9�:. �. c
��
 N�B("# #� ���R �# 9# 	���9%�	0 7
#)��H+GR10:1398.(  

) /�,6�9�. 3�-�	G-#�N�B("# �-3 � � 3��6�- :9# 7
# K��GR (D6�j+R ��6�-3.  
3#	. �0 :7
# K�
� D�# �. ��
�0 	-  

�� = {�	,��}� S ! = {C	, NC} �K#��GR D�# �� �0 �S /��" %+,-�      	:- 3#	:. �:0 7:
# 3�	:G-#�     K�
:� �:. �
:�0
 v�	�� �"�*#+8%+� 7
#  ��  � 3��6�- �	G-#�NC  �	G-#�j+R ��6�-3 7
#.  

: 7
# 	�9 K�
� �. /�,6�9�. 3|�#	(
# `�0	� k
��� �39�. D�# 3#	.  
� = 	�� × �#� =	 {��, ��, ��, ���, ���, ��, ���,���} 

 D�# /��. �R
����� +,09�. 	*# � 9# �6� ;�R �� ��
� k�	� 30	�� ̀�-3 �%+���  ���� +-�.  
�. +����/�,6�9 :  v:�	Z /�,6�9�. � D6�9�. /O �.�B("# �	G-#� F.�� � 39�. ���# 	��,R 9# �6� �39�. �� D6�9�. 	- +����

7
# )�/#��6�- � ����. 1398(.  
6�� �$# #��� A/  

�
'^�  9# 7
# K��GR 39�. ;Z � N#
8 /�	0 #+�� 9#��I .�,�  [�l
� � D��G� ��%
T" ٔ◌    39�:. _:� �� /�,6�9�. ��(>�
7
#.  

(5<��) D��E .
�;,� F��� 6�� �� A/  

 ��D�#  9# _�	- +��. I" V���� /�	0 #+�� 3#	. n��V
�
 �-3      I:" V��:�� �:0 �#� �#	:) �
�	. ��
� #� 39�. e�	���
 9# _�	- #+(.# n�� D�# �� .	�M �� 7
#;�R �-3  w	> %+� %�#� #� v�	Z D6�9�.�� ,0��  /O �. #� c
�� D�	($. �;�R �- 

�. 7
� �� ��O�� �#	6� /�,6�9�. j��� 3#	. #� ��0 D�# .�� ,0��    �:0 �
:. +:-#
M I" V���� ;�R `�0	� /O .   c:
�� D�	:($.
+-� /��" #� 	&�+6� �. /�,6�9�. ;.�^(� ) ���"9��
"1395.(  D6�9�. �c
�� D�	($. n�� ��$      �:. 7G:C" #� �
:M c:
�� D�	($.



 �01� /����
2 � �32 !4��� 56 7 /81 '��%� /10/ 219 

 

 _� _�|�#	(
#3 �-3  �B�� /�,6�9�. 	&���� +,0      D�	:($. m#	(:�# �:\^" ��
:� j�:�"# /�,6�9�. ��- 3#	. ��0 D�# 	*# �
c
�� �-D6�9�. c
�� D�	($..7
# V���� �\^" �		$ v�	�� K�
� D�# �. _�|�#	(
# j	> ���� �
�:  

%�(&'�) = {&� ∈ ��, (�(&�, &'�� ≥ (�(&�
∗, &'�)                                  ∀&�

∗ ∈ ��} 

/O �� �0 &�
∗  3|�#	(
# 9# 	�W 3|�#	(
# 	- �,��$	  �&�   D6�9�:. 9# 	�W /�,6�9�. 3|�#	(
# �,��$	     V��:�� �:\^" v:�	�� .

        D6�9�:. c:
�� D�	:($. :9# 7:C���GR �
0@:� �	:� J:GY I"$	          /�	:0 7:.�� K�
:� �� ./�:,6�9�. �:�^. c:
�� D�	:($. �:.
|�#	(
#3 �-3  D6�9�. c
�� D�	($. �/�,6�9�. ��^.$	  	��
 3��C� �� 	(��. +���� +��. j#|�#	(
#3 �-�I  +:��. �(�#� )  �3�
:��R
1396.( 

D�(G� � HI�J #K���;<� 6�� �� A/  

 U@Z|�#	(
#3 �-3 N
�L� 9# �6� �n�� �-3  .7
# /�,6�9�. �,�$. 3|�#	(
# N�B("# 3#	. 39�. _� ;Z �:.  �
:Y   �:�0
 �N
�L� 3|�#	(
# 	�+. #� 	y"��
� D6�9�. 7��l� ��\�#	� 	- �� �0 7
# 3|�#	(
#�� +,0  #� I,:0#� D�	($. D6�9�. 	- .

 /��" �
M `�)� �.�� +-�  	&"��. �0»  3�	:> 7:�"s^R «      0#� D�	:($. D6�9�:. 	:- 3#	:. 	:*# .7:
#    ���	:�&. 	:y" �� #� �$:�,
 D�# �. 	�,� 7��$"���� �
�  �0|�#	(
#3 �-3  U@Z N
�L��� +"
� #	�9 �|�#	(
#3 �-3   N
:�L� d�:�\)    �:R
��� ;:M#� ��

» D�	($.I,0#� �- « D�# .+,(C�"»3�	> 7�"s^R « /��" #� I,0#� D�	($. D6�9�. 	- �/O JGY �0��  +:-�     	a0#+:Z V�:G"� �:. �
3�	> �	. /�
�"  n�
M7
#     .+:��G" %#	:�- �:��8 �� m	(�� �	. /�
�" 	a0#+Z �. 7
# D6�� :��  /#
:�   3|�#	(:
#0# :�d#+ 

 K�
� �. #� N
�L��
�R� 	� :�	0 v�	�� �  
 39�. _� ��n  %	<"3|�#	(
# ��′  D6�9�. 3#	.$  j#»0#�d#+ N
�L� «     +:,"�� 3	:&�� 3|�#	(:
# 	:*# �7
#��

′′    �(:�#� �
:8�
 #� 	�9 �	� �0 �+��.����D :+���"  

(�� ��, �� ,…,	��
′′,…,	��) > (�� ��, �� ,…,	��

′,…,	��) 
 D6�9�. 3#	. �+,,0 N�B("# /�,6�9�. 	��
 �0 3|�#	(
# 	- �0 7
# �,�� D�+. v�	��$   +:,"�� 3|�#	(
# _���

′′   �
:8�
 +,"�� 3	&�� 3|�#	(
# 	- �. 7GC" 3	�}�. �	. �0 ��#���
′  #@H � ��#� V�G"� �.��

′ 0#�d#+  � N
:�L���
′′      �:6,�# �:. �:8
��. .7:
#

s^R D6�9�. _� N�B("# #� N
�L� 3|�#	(
# %�* ��- ����"� +,0 ��� /#
�  U@Z �.|�#	(
#3 �-3     #� 39�:. V��:�� �N
:�L�
�. 7
�  D(>�� �39�. V���� 9# �
y,� .���O»�,�$. 3|�#	(
# «7
# D6�9�. 	- 3#	. ) �3�

39:1397.(  

��
� � 9� 6��  

�\^" #3 7
# /O �� �0  �,��0n9�# �-3  �,���. � 	\
 �� �
8
�n9�# �-3      �:. +:Z#� n9�# _:� �� �/
(:
 �� �
8
�
 �-�� #	*�+, e6R	. ��- �\^" #3  �,���. �0 7
#n9�# �-3    �:,��0 � 	\:
 �� �
8
�n9�#  �:-3    /O �� /
(:
 �� �
:8
�

 JG\,� �- 	. �\^"�� +"
�        �:�	y" ��:C� � �:�H�# V
:�# �:��8 9# 7:
# U�	:�� �,���. D�	(�0 n9�# �. ��#	&�- �\^" D�# .
9�.3 �-       	:- .7:
# �#
(:
# �,�:��. D�	:(�0 ;�# 	. ��s^R 3|�#	(
# �	<� F�8 ;��Z �. %	<" �� 39�. _� �� �0 7
# D�#

 �0 39��(�# 3	(�0 D(M�
 �,���. �� �� +��. D6�9�.�� +"#
�          D�	(:��. /�	:0 �:,��0 �:� �� �:� +:��. /O V
:'Z 9# Db:�\�



220 /
�� 
�
� 
��
� �� ����� �������� � ���� ��� ! ���"# $�%&' ����(�� :��
� 
*��� ���+ �,  

 

 /O ;�T� �0 3�	lN�,(8# @��	 � 	- ��"�,h .+��. 7
# +,,0 ;�R �"
* D�+. U	Y �|�#	(
#3 �-3 /O �-  7:
# D6��  ��
+,0 �)s� �-�. �,�9 �\^" _� ) �/#��6�- � 
&(
#�1399.(  
�� 3��L� �
�: �� #��� A/  

 �6�	&��  9#n�� �- »I" V���� « .7
#�\^" #3  �,6�9�. ��- /O �� �0 7
#&"#�%= #3   �(:�#+" �
M 3|�#	(
# 	��L� 3#	.
 .+��. ��	y" ��9�.3 �-  �.�B("# �	G-#� ��,�� �+,(C- ;)�R /�,6�9�. �0 7
# D�# w	>/O �-  V���� .7
# /���>�,� 3�(
#� ��

 ;��Z ��)
� I"�� �
�      +:,0 N�:B("# #� 3�	:G-#� ���#� v:�	Z N�B("# �. 7GC" �0 3���. �. �8
��. D6�9�.	- �V�# :�0
�0               �:. I:" �H��:�� �	:G-#� .+:��. [�T:� v:�	Z �	:G-#� �
:'M �� D6�9�:. ���:. �j�� �+:,0 n+:��R #� +���� D�	(��.

|�#	(
#3 �-��  N�B("# n�� D�# �. /�,6�9�. �0�� +,,0 ;6� ��� +-� ) �/#��6�- � ����.1398.(  
 3|�#	(:
# n	. ��0 �
Y �.), ��

∗,…,	��
∗  ��

∗       /�
:. 7:.�� �:. %�:*	-����
* I:" V��:�� #� ( |�#	(:
#3  �:-3    	��:
 ��.�:B("#
 �,6�9�. ��- �/�,6�9�.&"#�%= #3        �#�	:. +:�,0 w	:> .+:��. �(:�#+" �
:M 3|�#	(:
# 	��L� 3#	.), ��

∗,…,	��
∗  ��

∗   n	:. 	&"�:�. (
 9# ���M|�#	(
#3 �-3  D�# .+��. /�,6�9�.|�#	(
#3 �- 3|�#	(
# 	- 3#	. � D6�9�. 	- 3#	. 	*# ���
* I" V���� #���

′  �	�
:+��. �#	)	. 	�9  

(�� ��
∗, ��

∗ ,…,	��
∗,…,	��

∗) ≥ (�� ��
∗, ��

∗ ,…,	��
′,…,	��

∗) 
 D6�9�. I" V���� �� D�#	.�,.$  ��-&"#�%= #3  3|�#	(
# 	��L� 3#	.��

∗  #	�9 ���#+"��
∗        3|�#	(:
# 	:- 9# 	:($. �:� �.
:M �:.

 /�,6�9�. 	��
 	*# 	&�� K��GR �. .7
# 3	&��|�#	(
#3 �-3 ��
∗  ,��

∗ ,...,	��
∗  D6�9�. I,0#� D�	($. �+,,0 N�B("# #�$  D�#

 3|�#	(
# �0 7
#��
∗     9# V��:�� j
:$<� #@:H � 7
# I,0#� D�	($. �,�� �. I" V���� D�#	.�,. .+,0 N�B("# #�   U@:Z J:�	Y

|�#	(
#3 �-3 ��#�	. �� =�" #� N
�L� )�3�

 50:1397.(  
A!("� � �
M*�  

 ��H�\� �9# �H�^� D�# �� %��<(
# ��
� �#+R#) /#��6�- � X"#?2017(  /#
,R �.» K#	�#%��,0 *�	3 O�� J>#
� 9# �6�	� e��
 � D.	0 ���("# 3�g> 	.,�=-o  �D�h �� ���("# I-�0���T�#o  7T� D�#? � ����#��+T��7 �-3 �"�$8 D.	0 ���("# 3�g>«  �.

7
� %+�O 7
#  �0H�C�o �# ��H�\� D�# ���#D.	0 ���("# 3�g> 	. K#	�# �.��9 7��) � �D�h �� /s0 3��'()# /��9 � D.	0
���T�#o  u�	M �. D�#? � ����#O�	� D�#	.�:,. .7
# e���� J>#
� 9# �6�    �:�H�\� D:�#h       ��+:Z �:0 39�:
 ��G:� 3
���,:
 ��:$

 u�	M K��<(�O� v��
� #� e���� J>#
� 9# �6�	�� +,,0 �r#�# ��� +,0  :9# +,���GR �0  
1( u�	M j+R 3
���,
 )27 : ( �6�	�O�. /#
,R         #	:8# D.	:0 ��:�("# I-�:0 3#	:. #� �
:M K#+:$�� ���# K�+) _�

 /
"�) `8
�. .�	0 +-#
MNDC ���("# ��
M �
�0 D.	0  V�
 �� #�2025  ��27 ) +��� D�&"���26-28   (+:���
 x
\
 9#2005  I-�0�#�+-#
M V�
 �� .2030 ���("# �O /11/4 23

Gt    � �
:. +:-#
M :�-o  �-�
:�03    �:- 	:&��
 +$��NDC 8# #� �
M U+- `8
�. .�	0 +,-#
M #	2 �8�� #
- 3��� I-�0 �O      �:�#=H# ��:�("# I-�:0 �:. �:6�	�

V�+8 �� %+� %�#� /��" )1 ( .7>�� +-#
M 7
� 



 �01� /����
2 � �32 !4��� 56 7 /81 '��%� /10/ 221 

 

2( ���,
 u�	M 3
20 �6,�# w	> �. :�-���("#3 O V�
 �� �6�	�2025  �$,�20  [\
 �. �C��^� �� +���2005  I-�0
 �. � 7>��68/4 Gt  ��2030 
� ��# .+��-�
�03  �>�l# ���("# �� +,-� I-�0 #� 	(��. ���("# +,,0 ns� +��. 	&��

O P

� �>�l# K#���("# .+,,0 ��8
� #� �6�	�O� /#
,R �. �6�	� 	. �>�l# ���("# I-�0 ��. _�-�
�03 ��  	:. 	&
 %�#� ��'(M# 7���8 ]�
#�� +"
� . 

3(  u�	M 3
���,
13  w	:> �. :# :�D  �:0 O    �:. P:^> �:6�	�50    U+:- +:���NDC   7:
�  :�� � +:.�   �:� �-��:�("#   �:� #�
5/13�� +��� 2025  �. �C��^� ��2005  I-�0�� +-�  ��-���("#  ��2030  �.25/5 Gt �� +
�. 

4(  u�	M 3
���,
00 w	> :�� �
�  9# �0 �0 ��"Or��e �
$�8  ��
 t�#	��� +,0 IB.  �:-3  ��:��D    �:. #� 3?	:"#
 F>���+T��7 �-3 V�WA u#	B(
#  j�:M V�WA u#	B(
# �   � �:��GY 9�:* � ��	:
��  �#@:*3   7M�:
 �� �:
�
#   	:�9

���(" �� .�	�&. 	
 9# 7M�
 ��-���("#3  �. �6�	�#�-���("#3  [\
2005  .�
. +-#
M /�C6� 

3�+E1. ��P;�� Q�M!� ����� �
��"�� R.!1R  �� �	
��� � .��82030  ��$��P;��#  3�: �� ���,E2010-2030  

2030-2010  2030  

���,
  U+-  

63/985  

�6�	�O  D�#?  ����# ����T�#  D�h  
11/4  76/2  55/5  01/11  �-��. 

�-� 
68/4  73/2  50/5  92/10  �-��/ 
25/5  71/2  46/5  83/10  �-��0 
33/6  67/2  37/5  66/10  �-�// 

21/700  

17/3  38/2  93/1  75/7  2℃27 

2℃ 
68/4  34/2  89/1  62/7  2℃20 
25/5  31/2  87/1  53/7  2℃13 
33/6  25/2  83/1  36/7 2℃00 

 :F%��Q���	@$ � W��8 )2017(  

.�  �%�sR��,
��-
3  I-�0 U+- K+� �. �(C. #� I-�0 %�	* �.NDC  %�	* �2 �8��  #
:- 3��� I-�0  �:^GY   3+:,.
�� +,0.  

.��� ��P;�� #�Y�  
 K#	�#�0#	(� +,,0�  u�	M 	. �6�	�O�-�g>3  ���("# ��6�	�O���T�#o ����# ;.�) �8
�  U+- `8
�. .7
#NDC u�	M �

O �6�	� �� �
M ���("# 3�g> I�#=># �.14 �28  �54  �� +��� ��,:
��-
3 20 �13  �00  :��  �
:�    `:8
�. �	:&�� 3
:
 9# .
��,
��-
3 NDC 20 �13  �00  ��2030   ��:�("# 3�g> �
�
# I-�0 �.CO2   �:�1/1 �8/1  �3/3   �� +:��� o:���T�#  �:���# 

 	�,��� �
�8
�. . U+- `2 �8�� � �6�	�O�� +"#
�  :$�� ;��0 3#	8# �.  3
���,:
 �� n+27    �:� �:8�� ��48 �66  �100 
 7
� �. �>�l# ���("# 3�g> +���O .7
# 	&�� JY�,� /��9 �. D�# ��# .���0 �	" I-�7/1 �9/2  �5/5   �� +:��� o:���T�# 

����# +-#
M .�
.  
  



222 /
�� 
�
� 
��
� �� ����� �������� � ���� ��� ! ���"# $�%&' ����(�� :��
� 
*��� ���+ �,  

 

3�+E 2.  ����� � �	
��
 #��� �
�����%:  Z+$ H�/ �� .��� ��P;�� #�Y�NDC  

����# 

�6�	�O 
) u�	M��(  (�6�	�O u�	M j+R K�
��� ����# +$�� ) u�	M j+R )	�(  

)u�	M j+R�(  
 )77/7  ,11/4  (   )55/5  ,11/4 (  

)77/7 ,33/6(   )55/5 ,33/6(  )u�	M��(  

 ��H�\� :FG,�/#��6�- � X"#? )2017(  ���(>� �-3 I-�|�  

: %��<(
# ��
� �#+R#  
U+::-NDC	: �::6�	�O : NDC�. :11/4  � NDC// :33/6  :�::���# �NDC�.  :55/5   �NDC// :37/5 ) � X::"#? �/#��::6�-

2017.(  
    /�:�" #� 3��:6�- j+:R �u�	M � 3��6�- �u�	M j+R 39�. D�# �� :��  +:-�     � �:6�	�O V�# D6�9�:. e�	��:� D:�# �� .

 ����# j�� D6�9�.V�+8 �#+R# JGY 7�C) D�# �� .7
# �6�	�O u�	M j+R �+R �11/4   �:���# +$�� �+R � 7
#  K�
:� ��
 �6�	�O u�	M j+R55/5 7
# . 3�g> �	�&. u�	M �. ���'� �6�	�O 	*# 9#  D.	0 ���("#11/4  �.33/6  :��  +:
�   F:)#� �� �

22/2 #� I�#=># �6�	�O D.	0 ���("# +Z�� �+.�7
� �. 3#	. ��# .   w	:> ����# u�	M 
���,
 /���O :��  �
:�   V�# 7:H�Z ��
	�O) 7
# +,G��� �
M +$�� �. �6�j+R u�	M u��M ����# �H� (�� �
�� ,.D�#	.�        �:6�	�O D.	:0 ��:�("# �:. �:0 %9#+:"# /��- �.

�- ����# D.	0 ���("# �. +� �>�l# /+� u��M K�
���  �>�l#�� �
�  �+R �77/7 �. 7
� �� O�+   �:- 	:*# j�� 7H�Z��� .
O 3#	. �#+R# �
� u��M �6�	�O �- � ����# �6�	�33/6   ����# 3#	. �77/7 7
# .  

 �6�	�O D�. 39�. 7�C) D�#��# 3�g> JGY ����# � 	�9 K�
� �. 39�. e�	��� � �8���� U+- `CZ 	. D.	0 ���("7
#:  
3�+E 3. �E���� Z+$ H�/ �� .��� ��P;�� #�Y� �%: ����� � �	
��
 .!� #��� �
����  

����# 

�6�	�O 
) u�	M��(  (�6�	�O u�	M j+R K�
��� ����# +$�� ) u�	M j+R )	�(  

)u�	M j+R�(  
 )09/5  ,17/3(   )93/1  ,17/3 (  
)09/5   ,33/6(  )93/1 ,33/6 (  )u�	M��(  

 ��H�\� :FG,�)/#��6�- � X"#?2017(  ���(>� �-3 I-�|�  

�8�� �� U+-  
�6�	�O :2℃27  :17/3 �	2℃00 :33/6  :����# �2℃27  :93/1 �2℃00  :83/1 ) X"#?�/#��6�- � 2017.(  

 ����# u�	M 3
���,
 /���O 7
� �. 3#	. �- 7�C) D�# �� �+��   �:. �:0 +� w	> /�:�-  %9#+:"#      D.	:0 ��:�("# �:. �:0
�- ����# D.	0 ���("# �. +� �>�l# /+� u��M K�
��� �6�	�O  �+R � �
� �>�l#09/5  �. 7
��� O�+.  

.��� �@![ �� �\�  

ns� �-3 O �
Y �. D.	0 I-�0 �� �6�	�,��� �#�3      U#+:-# �:. �.��(:
� 3#	:. 	&�� D�>	Y D.	0 7��) 	.NDC  �� �
 U+- `8
�. .7�#@* +-#
M 	�# �8��NDC D.	0 7��) �O 3
���,
 �� �6�	�NDC27  7:
# D�	�}�.   V�:
 �� �2030 

 �.2/136  �}��� +
�  3
���,
 7T� �6�H�Z ��NDC 20 �NDC13  �NDC00  �� D.	0 7��) �2/90 �5/58  �4/20  �}�



 �01� /����
2 � �32 !4��� 56 7 /81 '��%� /10/ 223 

 

 �D�#	.�,. .7>�� +-#
M I-�0%��,0 *�	3 O. �6�	� I-�0 �;.�) �8
�  	�,� n�
M D.	0 7��) :��  �
:�.  o:���T�#   9# �:���#
=-��, �-3 "� �>�l# D.	0 7��) .�	. +,-#
M Eo���T�#   V�:
 �� ����#2030  9#1/127   3
���,:
 �� �}�NDC27   �:.7/130 
� � �}4/134  � �}�142  �� �}���,
��-
3 NDC20  �NDC113  �NDC00  �. 7
# 	.#	. �0 .7>�� +-#
M I�#=>#o,�=- 

 �>�l# D.	06/9 ������� �8/19 �������  �8/39 ������� .3�}�  
�8�� �� U+- `8
�.�("# 3�g> � �- 	(�0 �
�0 	- 3#	. D.	0 ���� �
�D�#	.�,. .�  �h	*#%��,0 *�	3 O) �6�	�  7:��

�#� +-#
M I-�0 #� n�
M D.	0 	��
 �. 	�}�. ���> �. ��-�
�0  3#	. .+� +-#
M 	�,�O  V�:
 �� D.	0 7��) �6�	�2030 
 9#6/276  �. �}�21  3
���,
 �� �}�00  I-�0 �	" .�	0 +-#
M 7># ;:.�)  �:8
�    V��:�� �7:
# o:,�=-  �0 D.	:0  	:(62/2 

%�*+�� D�# 9# .�"
���	� [�l
� �#�D �0 h ��(�� t�#	� �
$�8 e�r� #	%��,0 *�	3  e���� J>#
� 9#7
# %��:
 �    �:�# .7:
#
 �	&�� JY�,� 3#	.)�7� �-  �=-��, �-3  �. D.	0
�
#�
Y� #
M I�#=># .7>�� +- dsa:�    D.	:0 7:��) o:���T�#    V�:
 �� �:���#

2030  9# 3���9 /#=�� �.6/216  �. �}�252  3
���,
 �� �}�00  I�#=># �. �0 7>�� +-#
Mo,�=- 	(��. D.	0  ��799  ���:���� 
 	��,(� �}�.7
#  ���sM �
Y �.%��,0 *�	3  � 7��) �6�	�O=-��, �-3  ;^(,� 	&�� D�>	Y �. #� D.	0�� +,0.   

3�+E 4.  Z+$ H�/ �� .��� �@![ �� �\� �%: ����� � �	
��
 #��� �
����NDC  

����# 

�6�	�O 
) u�	M��(   j+R(�6�	�O u�	M j+R K�
��� ����# +$�� ) u�	M )	�(  

u�	M j+R )�(  
)3/11  ,2/136(  )1/127 ,2/136(  

)3/11 ,4/20(   )1/127  ,4/20(  u�	M )��(  

 ��H�\� :FG,�)/#��6�- � X"#?2017(  ���(>� �-3 I-�|�  

 :%��<(::
# ��
::� �#+::R#  U+::-NDC:�::6�	�O :NDC27 :2/136 ��}�NDC00 :4/20  :�::���# ��}�NDC27 :1/127  ��}�
NDC00  :142 ) �}��/#��6�- � X"#?2017.(  

 3
���,
 JGY �6�	�O 7��) 7�C) D�# ��NDC27  (u�	M j+R)2/136    3
���,:
) �
:� u��M 	*# � 7
#NDC00 (
 7��)4/20 7
# ��� u�	M K�
� �� �,��  V�8/115  �0 7��)�� �
� .  

 w	> ����# u�	M 3
���,
 /���O 7
� �. 3#	. D�,��-�� �
�  �. ����# 7��)/��- %9#+"#    K�
:��� �:6�	�O 7��) 9# �0
 �+R � �
� �(
�0 �- ����# 7��) 9# +� �(
�0 /+� u��M3/11  7
� �.�� O�+.  

 JGY ����# � �6�	�O D�. 39�. 7�C) D�#��	. D.	0 7��)  �8���� U+- `CZ 	�9 K�
� �. 39�. e�	��� �7
#:  
3�+E 5. �E�� �� Z+$ H�/ �� .��� �@![ �� �\� �%: ����� � �	
��
 #��� �
����  

����# 

�6�	�O 
) u�	M��(  )(�6�	�O u�	M j+R K�
��� ����# +$�� ) u�	M j+R	�(  

)u�	M j+R�(  
)39-  ,6/276(  )6/216 ,6/276(  

)39-  ,21(  )6/216  ,21(  )u�	M��(  

 ��H�\� :FG,�)/#��6�- � X"#?2017(  ���(>� �-3 I-�|�  



224 /
�� 
�
� 
��
� �� ����� �������� � ���� ��� ! ���"# $�%&' ����(�� :��
� 
*��� ���+ �,  

 

:�6�	�O :�8�� �� U+- 2℃27 :6/276  ��}�2℃00 :21  ��}� :����#2℃27 :6/216   ��}�2℃00 :252  �}�) X"#?
�/#��6�- �2017.(  

 >��\�#��];[� Q^�  

;G) 7�C)  /��"�� +-�  	*# �0 e���� J>#
� 9# �6�	�O%��,0 *�	3 +,0 +,-#
M �8#
� D.	0 	�}�. 7��) �. JY�,� 	��
 �
 #	�9 +�/O �-  +��.ns� �-3 �. �.��(
� 3#	. #� �
M D.	0 I-�0  	��
 �%�s�. .+,,0 7�
^� �"�$8 U#+-#�-�
�0  /��9 9#

GDP          /�:�9 .�	:. +:,-#
M E:"� �:���)# U#+:-# �:. �.��(:
� �� �>�l#GDP   �:6�	�O �� ��,:
��-
3 NDC20 �NDC13  �
NDC00 �68/40 �38/67  �31/93   I-�::0 �}� ���:����+::-#
M�7>�   V��::�� �:07/112� 6/186  �4/258  �}�GDP  �"#	::


 .7
#  

	&�� 3

 9# /��9 �GDP  /��9 .7>�� +-#
M I�#=># 	&�� JY�,�GDP o���T�#  V�
 �� ����#2030    3
���,:
 `:8
�.
NDC27� 112  /��9 V���� �}� �������GDP �"#	
 ٔ◌ 87/0  .7
# +��� H�:Z���  �:0   3
���,:
 ��NDC00   �>�:l# /�:�9 �

22/13 �������  .�
. +-#
M  
�8�� �� U+- �. �.��(
� 3#	. /��9 �GDP  U+- 9# 	�}�. ���MNDC  
M /��" E��(" .�
. +-#�� +-�    /�:�9 �:0GDP 

O U+- �� �6�	�00  �8�� ��210 �������  �0 �
. +-#
M �}�23/1   +:���GDP   ;��:� #� :��  �
:�  H�:Z���  �:0   `:8
�.
��,
��-
3 20 �13  �00   �:� /�:�9 �2/53 �1/26  .87/0-    I-�:0 �}� ���:���� +:-#
M�7>�   �:0 d�>	:� 31/0 �15/0  �01/0 – 

 +���GDP  ��8
� #��� +,0 �0 +���. �(�#� �8
� .GDP ���,
 �� 3
00  I�#=># ��0 �(Z �8�� ���� �+.�    7:��) #	:�9
�::���D 	::�  �� D.	::0O �::6�	�O �(�,::� K}
::'T� / �(.�::)� �"�::$8 �#9�::. �� #� /O::�� �9�::
 I�#=::># K#���::� ��::��(" �� .

+-#
M�7>�  +�� �. �GDP  	�,� 	�}�.�� �
��. IB. ��# . /��" +�� +-�   �:"
&h �-�
:�03      �:.	�� #� 	(:��. /�:�9 	:&��
 /��9 .�	0 +,-#
MGDP    V�:
 �� �:���#2030  9#179    3
���,:
 �� �}� /
:���.27   �:.14/32  ���:����   3
���,:
 �� �}�00 

 I�#=>#�� �+.�  /��9 V���� �0GDP "#	
o 1/71 7
# 3�}�.  
3�+E 6 . Z+$ H�/ �� #��];[� Q^� >��\� �%: ����� � �	
��
 #��� �
����NDC  

����# 

�6�	�O 
) u�	M��(  (�6�	�O u�	M j+R K�
��� ����# +$�� ) u�	M j+R )	�(  

)u�	M j+R�(  
)51/102 ,8/102 (  )112 ,8/102(  
)51/102  ,31/93 (   )112 ,31/93 (  )u�	M��(  

 ��H�\� :FG,�)/#��6�- � X"#?2017(  ���(>� �-3 I-�|�  

U+- NDC : :�6�	�ONDC27 :8/102 �NDC00 :31/93 :����# �NDC27 :112 �  
NDC00 :22/13 +112 =22/125 )�/#��6�- � X"#?2017  .(  

 /��9 7�C) D�# ��GDP	    3
���,:
 J:GY �:6�	�O	NDC27 :R) 	:M j+u� (8/102     ) �
:� u��:M 	:*# � 7:
#  3
���,:

NDC00 ( /��9 �.31/93  I-�0�� �+.� �
� �� �,�� V���� u�	M K49/9  7
� �. �

�� ���O.  



 �01� /����
2 � �32 !4��� 56 7 /81 '��%� /10/ 225 

 

�# u�	M 3
���,
 /���O 7
� �. 3#	. D�,��-  w	:> ��� :��  �
:�  /�:�9	GDP	��#   �:. �:� /�:�-  %9#+:"#    /�:�9 9# �:0  �:6�	�O
/+� u��M K�
����  +� �(
�0 �+R � �
� �(
�0 �- ����# /��9 9#51/102  7
� �.�� O�+.  

3�+E 7. �E�� �� Z+$ H�/ �� #��];[� Q^� >��\� �%: ����� � �	
��
 #��� �
����  

����# 

�6�	�O 
) u�	M��(  (�6�	�O u�	M j+R K�
��� ����# +$�� ) u�	M j+R )	�(  

)u�	M j+R�(  
)13/178 ,87/210 (   )179 ,87/210(  

)13/178 ,210(   )179 ,210 (  )u�	M��(  

 ��H�\� :FG,�)/#��6�- � X"#?2017(  ���(>� �-3 I-�|�  

U+-  :�6�	�O :�8�� ��2℃27 :87/210  �2℃00	 :210 �:����#2℃27	 :179�  
2℃00 :14/32+179 =14/211 ) � X"#?�/#��6�-2017  .(  

�*!;� #�!_  

 I" V���� ���(" U+- JGY D.	0 ���("# 3�g> `CZ 	. ����# � �6�	�O 39�.NDC  ��8����  u�	M �#
- 3��� I-�0
 ����# � �6�	�O7
# .V���� I"  ����# � �6�	�O 39�.`CZ	.  U+- JGY D.	0 7��)NDC  ��8���� � �6�	�O u�	M j+R �

 ����#7
#   D�:,��- ���#+" �\B� %=�&"# /�,6�9�. 9# _� ��- �\^" D�# �� /
h V��:��  I:"     �:���# � �:6�	�O 39�:. ̀ :CZ	. 
 U+- JGY 3��'()# /s0 K#	�#NDC  ��8���� ����# � �6�	�O u�	M j+R �7
#   /�:,6�9�. 9# _� ��- �\^" D�# �� /
h

. .��#+" �\B� %=�&"# �K��GR ��	& ("# K�yZs� �0 ���
��� �. D.	0 ���) 3��'()# K�yZs�   /s:0 K#	:�# � D.	0 7��)
3��'()#(  �
�0 %�	* �� U	Y 9# �-�.�(>	*	y"�� +"
�
. +,-#
M +,G��� J>#
� �. �
�0 %�	* �� �   u�	:M j+:R �	G-#� � �
 V�G"� #��� +,,0.  J>#
� �. �6�	�O #@H�	.� ��	*. 
�7
� �-��  ��$,��� �0�� �
�:  

 �e���� /���� 9# u�	M 	. �,G� t�#	� 7H�� ���'�.� �,(R#��  ����8 ns� �..�D ���H#�   9# �:6� 7�	�+� �� �:$�  	:��D 
 3

 9# �0 7
# D��9 %���
 K��Z 3#	. =��O %	Y�B� 3�-�#+���K�+)	.# �-��   ��:��# �6�	�O �
M /
h %+:�  7:
#  I:^" �

 K#	��L� �� �6�	�O ���8 9# �(�,� 3�-�
�0NO #
-���  3�-�
�0 9# 	(��. `�#	� �. D��9 %	0 /+� j	* � /�:$8   ��
:

 �\�T� 7C�9 F���> D�# �
$� � 9�	. �� �"#+,h I^" �0 7
#�(�#+" +"# 3�-9�* %+,,0+�H
� D���� �6�	�O . �:"�B�* #3  ��

 	*# � 7
# /�$8%�#�# #3  �+��. �(�#+" D��9 %	0 K��Z �. _�0 	. �,G��"� /#
�  :. 7GC"   F��:�> xs:�# �9� 7:C T�� :\� 
 K#+$�� j��"# �� �6�	�O �
') �6,�# �. �8
� �. D�,��- ��	0 3�#�+��# 9#	.#NDC   D.	:0 ���("# 3�g> v�(B� K�8�� ��

 � I�#=># #� �6�	�Oo,�=-  I-�0 #� /O ���("# I-�0�#�+-#
M    �:���T�# �D�:h �:��8 9# D�>	Y 	��
 D.	0 ���("# 3�g> ��# .
D�#? � ����#  � I-�0=-��, �-3  ���("# I-�0/O �-       7:��R� � �"#	�&(B:
 D�"#
:) F:l� �:6�	�O 3#	. �7>�� +-#
M I�#=>#

 u��M J>#
� 9# �6�	�O +,��. Db�\� %	0#@� �� �-�
�0 �0 7
# 	($. e���� ���" J>#
� ��<��"� �
�.  
  ����#+:)# j��"# ;��R ;��H# D�. j�y" �� �
M �\�
 ��6T� 3#	. ns� � t�#	� +H�"�� 7H�� ��#	* �G"��6� K��:CM  ��:. 

%	$. �. t�#	� +H�"�� 9# ;G) �� �6�	�O 3�
$�8 3�
�� .7
# %+�         D�:. �:���8 3��:6�- �:. � �(0��:�� �:
���~�� 9# 3	:�*



226 /
�� 
�
� 
��
� �� ����� �������� � ���� ��� ! ���"# $�%&' ����(�� :��
� 
*��� ���+ �,  

 

��	. j�* �
M U#+-# 3�(
#� �� ;��H# .+,(�#� 7
��
 � t�#	� ��#       � �:6�	�O �8��:M P:.#�� c���:� �� �:<\R �\^" �# 3�-
�� ���� �. ;��H# D�. �y" �� �0 3�
Y �. ��� 7
��
 �	0 �R�# /#
�        _:� 3
:
 �:. �#9O �
^:
 t:�#	� +:H�"�� 7H�� 3�-

�G"�8  %�
. ��#	*7
#.  
	&�� 7
��
� � ��#	* �G"�8+,h 3�� 	. =0	��
M ��#	* �G"�8+,h 7�
^  �:
���~�� 3�,G� �-�
�0 7
# j9} .�
. +-#

 +:,-� �#	) �8
� ��
� #� ��#	* �G"�8+,h 3�,G� �.       7:�
^� 7:$8 �� 3�	:6��� �:�#	* �:G"�8+,h ��:6�-3  �:-3   ��:
��

/�$8 �� �(�,�# � 3��'()# D�(CB" ��. �� /	) �(C�.  �:.  /#
:,R  �:6� 9#  3�:-
&H#  �:
���~��  x	:\�   .+:���  ��
:$<�  %��:
 

�G"�8+,h ��#	* �. 3�,�� 3��6�- �-�	* ;6�(� 9#  +:,h   7:
# 7:H��.   F:)#� �� �:G"�8+,h #	* �:�     /�	:0 �:,���$" +:,�#	>
j	" P

� ����H# D�. 3��6�-        �:$"O �:�- 3#	:. 	:.#	. �H�:�R# D�"#
:) �. � �"�G�Y�#� K�
� �. V��> 	&�9�. +,h D�. V
�# � �-

7
#. ��-����(
� #@H�  �0�� +"#
� :+��. �(�#� /#	�# 3#	.  
 /#	�#�� +"#
�  u��M J>#
� 9# �6�	�O �6,�# 9# /�,��Y# �. K#	0#@� ���"� �
�  7
��
9�7C T��\�   +:,0 ��y,� #� �
M

 �� �?�	��  39�. _� /
h � �
� ��#� 7C�9 P�T� �
G$. m	(�� 7:
#    ��#� /#	:�# �:()� :��  �
:�     +:R#
) � V
:�# J:GY
�. �39�. 3#	. %+� v�	��.+,0 3�	�� +R#
) 9# �(C�  

�#� /��" K��H�\� E��("% ���"	. ]�
# 	. �0 %�&(
� N
'� � /�+� 3�- ���"	.� ��

� ��� ���"	. �� �-    J:># 3�:-1409 

 ��+Z �
�0 ���("# I-�0 ;�C"�(�18  V�
 �� +���2030)1409 (    K#+:$�� D�#	.�:,. .7:
# �
8
� Fl� 3
���,
 �. 7GC"
%�&(
� K��#+)# �� �
8
� ;�C"�(� j��$h _� �
�0 D��� ��� 70���� U#+-# �� u�+,� V�
 �� �-      �:�O .7:
# �:�O 3�:-

�� /#	�# 3��'()# +�� P

(�  9# I�. +-#
M8 J>#
� �. ��TH# �0 +��. V�
 �� +��� � e���� ���"��Z �� �
� /O F"  �:0 �H
 ��40 ��- ��(�@* V�
  3}�. �
�0 3��'()# +�� P

(� �- 	
 7�� V�
 �� 7)�5     3#	:8# D�#	.�:,. .7:
# %�
G" +���

J>#
� 7T� ���("# I-�0 K#+$�� �" e���� ���"    �:�" �
:�0 �(�,:� ��

� � +�� F"�� �$,�       3#	:. 3���:C. F>�:,� �:6�. ��
:�
�"
�" �0 ��#� �
�0 ,���GR �$"O 9# ���-9# +: 

• ;6� �� V��> 70���� � �\�T� 7C�9 �
���~�� J�	Y 9# #�="# 9# u�	M   /
�:C"#
,0 3	:�*   D�:. 3�:-   �:���H#  7:C�9
�\�T�  F>�,� 9# k�>� ��
�0 ��� 

• 7�	> 9# 3	�*
�8   � ;:�Z ��

� 	�y" �
�0 �� j��"# V�Z �� � %+� j��"# �\�T� 7C�9 �"�G�Y�#� K��#+)# 39


%�*�	�" /��+"#� �
G$. ����GY 9�* 9# %��<(
# n	(C* ���
�R ;^"  �
G$. ��
�0 3�-��#+"�(
#   9# �
:�0 3+�H
� 3�-���
M

D�. F���� �� 7G� J�	Y ����H# 

•;�C"�(� 9# %��<(
# /
�C"#
,0 7T� �,> I"#� V�^("# � �
8
� �,> � �H�� 3�- D�. 3�- 7C�9 ����H# �\�T� 

•%+,�}O I-�0   P�:T� �� �:\�T� 7C�9 3�-           �;:^" � ;:�Z I:B. �� 3?	:"# U	:'� I-�:0 J:�	Y 9# 3	$:� 3�:-
�-+Z#�3  � 3���� � �"
6C��-+Z#�3 3	$� JY�,� _��=" �-�*�	�" � �(�,�  



 �01� /����
2 � �32 !4��� 56 7 /81 '��%� /10/ 227 

 

•    ;:C" 3#	:. /O �:<Z � 3?	:"# F.�,� 9# �#+��� %��<(
#       %	:$. K��#+:)# 3#	:8# J:�	Y 9# �:�O 3�:-    ��:

� � 3?	:"# 3��
3?	"#  3�-+���@�+�	 ���"	. 	��
 �� ;T� D�# 9# %+� �#9O F.�,� 9# %��<(
# � �
�0 ��

� 3�-  

 9# I�. �6,�# �. �8
� �.80 �"�B�* 3�-9�* ���("# +���   �:� K�
:� 7M

 �#	(Z# � 3?	"# IB. �� �
�0 3#   ��	:�*
7
��
 %+�R �,�$. K��#+)# 3#	8# �. U
\�� =�" ���("# I-�0 3�- 	"# ��O��0 I�#=># � 39�
�(C�
 �� 3?   � �:)#	(Z# 3�-

%��$" 3�� �+- 9# 3	�*
�8 =�" IB.�� 3?	"# F.�,� � �-    J:�	Y 9# �
:�0 3?	"# F.�,� 9# �#+��� � �,�$. %��<(
# � v�(B� 3�-
F�8 �(C�
 �� �(�" I-�0 �	�> �. �H�
�# � %#	�- 3�-9�* 3��O  �	. V�^("# �
\M K�<�� I-�0 � 9�* F�9
� � V�^("# 3�-

�. 
�7
��
 9# �(>	*	. �&�- �0 +�O +-#
M 7       =:�" � U	:'� 3
:&H# xs:�# �� 3	:G-� �y�� j�^� �Ws.# 3�- ��:'()# 

%	$. �� �
'M �. �(���^�  F.�,� 9# �("��� 3�#�	.9�* � 7<"      �3?	:"# U	:'� 3
:&H# xs:�# /
"�) ]�
# 	. .7
# �
�0
"# �� v'" � ��,� ���"	. 3�$("# �� j

 �� �. 3?	"# U	'� K+� I-�0 �� j9} K��#+)# +��. 7H��    #� �:�� �:��"	. 3�:$(

	. j��"# �. 70���� U#+-# D��+� �� .+"�
��� ���D /#	�# ��s
# 3�
$�8 7H��     D:�# �/
�:C"#
,0 �:"�M	�.� �. �r#�# 7$8
�. 3|�#	(
#  ]�
# 	. ���("# I-�0 ;�C"�(� ���
�,� �
y,��-�	G-#�3    �:6,�# w	:> �. 3	G-� �y�� j�^� �Ws.# ��
�0 /s0

 _�M���	 10 �. /O U#+-# �. V
'Z �� �H�
 V+� �� �+�O �
8� +� ��#�.   �:� /�:�" E��("       �� 3?	:"# K+:� 	:*# �:0 +:-�
 �(�- ���"	. 3�$("# �� �
�0)1409(�"�B�* 3�-9�* ���("# /#=�� �+.�� I-�0 v'" �.   3?	:"# IB. �� �
�0 3#54   +:���

  �:� %+-�:�� D�#	.�,. ��
. +-#
M �
8
� Fl� ��#�# 3
���,
 ���("# 9# 	(�0       �� �
:�0 �:"�G�Y�#� K#+:$�� �:0 �
:�  U#+:-#
 �$,� D��� ��� 70����4  ;�C"�(� 9# +���54+��� 7
��
 ]�
# 	. �
8
� ���("# I-�0     3	:G-� �:y�� j�:^� �Ws.# 3�-

J>#
� 7T� /#	�# �"�G�Y�#� 70���� D�#	.�,. .7
# U	'� 3
&H# xs�# ��        7:
��
 �:. 	��:L� �� �:$,� �:" e���:� �:��"   3�:-
 %�
. /O 9# �(>	*	. �6�. �7C�" �Ws.#�. �C. �h � D�. ;�H� �- +"#
(. /O /�
. ����H#     �
:�0 �� �:$"O 3#	:8# 	. 3	(��. ��#=>#

+,0 ����#.  
 D�,��- 3�-9�* ���("# I�#=># �0 �
. %�	0 +$�� ���.�# 3�
$�8 7
��� %��� �� �6�	�O�"�B�* #3   V�:
 �� #�2025   �:.

 V�
 �� /O /#=�� 	�92005#	� %��� �� ��# ��#� +-#
M I-�0     U+:- 3#	:. �:0 �:�#�	^� 9# 3���C. � +�" J^T� 	�# D�# t�
]�
#	. .+� v)
(� ��
. %+� D��+� �
>  3#	. /+��. x	Y D�#?	"#3  �:-3        7:
# j9} �e���:� J:>#
� �:. 7:�*9�. � m�:�

 ��+Z �6�	�O2  3#	. �}��������?	"#3 �-3     �� �
:M K#+:$�� 3#	:8# � m��10    %+:,�O V�:
 ��	:
��  �#@:*3     D:�# �:. .+:,0
��	
�� �#@*3  /#=�� �. �6�	�O ��#� V��(Z#75   3�:-9�* ���("# D� ������� �:"�B�* #3  �� #�30       �:0 +:-� I-�:0 %+:,�O V�:


     3#	:8# /O `:)��(� � J:>#
� �:. �6�	�O 7�*9�. .�
�. D��9 %	0 3��� /#=�� 9# �#	* �("�
 �8�� �-� _� I-�0 �. 	�,�
 ���("# I-�0 	. �,G� K#+$�� 3�-9�*�"�B�* #3 	. %�sR �����	     K#	:��L� /#	:T. 	:. ��^(C�NO  #
:-���   � J�
:�� `:8
� �

 � +� +-#
M =�" �-�
�0 	&�� 7�#+-d��+R�)  	.
�7
� �-3  /#
,R �. D�h��=. 	��D  3�-9�* %+,-����("#�"�B�* #3   /�:$8
 =�"���� /���� �. 7�*9�. �. �6�	�O ���'� �. .�
. +-#
M �#@*	���� ��y("# �e�� ���  /+��. 7H�����"	. � :�=3  �:-3   3+:�+8

 � �	�&. 	y" �� /���� U#+-# J^T� 3#	. #�#�7H� �-3          3�:-9�* I-�:0 U#+:-# J:^T� 3#	:. �
:M 70��:�� %
:T" v�(B�



228 /
�� 
�
� 
��
� �� ����� �������� � ���� ��� ! ���"# $�%&' ����(�� :��
� 
*��� ���+ �,  

 

�"�B�* #3  9# �-�	* V�Z D�R �� .+,,0 D��+� #�70	�  �:-3           =:�" D:�# 9# I�:� ��:
 � D�+:�* �;:*
* �;:�# +:,"�� ��:yR
�sR#�� #3  7.�)� K�+) �e���� /���� �� �6�	�O �
gZ �0 +"�
. %�	0 �g�# #�/O �-   �	:0 +-#
M 7�
^� �"�$8 �#9�. �� #�

 %9�8# �6�	�O �. ��� +-�  ��

� ��	R �� �0?
H
,6�3 �-3         +:��. k
:��� �� .+:��. �	:��� /�:$8 �� D.	:0 ��:�("# I-�0
 9�� D�(CB" �� %�	0 jsR# �0 /+��. 7<*  	:. e���� J>#
� �. �
M 3�
$�8 7
��� %��� D�9�WO :��  ��	:*   	<:� ��:�("# �

 3�-9�* +����"�B�* #3  V�
 3#	. #�2050  7
# �$�+. .7
# %�	0 3�#@* U+-���"	. ��=3   U+:- 3#	.30    %+:,�O V�:

 j=�(C����"	. �-3 %��
0 K+� ���/� K+� #	> +��G" ��# �7
# �8�
. ��'B� ���8 9# K+�+,�. �      D�:��� �:(Z �:0 �	:0 n
:�

 V�
 3#	. U+-2030  3�,�� �.���"	. ��=3  3#	. �8�
. ��'B� �10  � %��
 	�# �%+,�O V�
.� �H�h�   +:-#
B" /+��. 3#	.
 .�
. ��R�D V�Z  �7�#� �8
� +��.H�Z��� �0      J:>#
� �:. �:6�	�O 7:�*9�. 9# 3+,
	M �. 7C�9 P�T� /#+,��"#� 9# 3���C.

+��# 9#	.# �e���� 3�#��� +,,0  �h	- �6�	�O �0	
�F 	�  �. � %�	0 ���R #� U+- D�#���"	. ��=3 �-3  �%+��,
 � �"#+,��
-
 K#	��L� ��	R �� #� �
M �"}
bC� I^"NO #
-���  �. D�h �D��9 %	0 3

 /O �� �+,0 #	8#���"	. ��=3 �-3  � �"���+"#���

 ns� �� ����# ����T�# 	&�� 3

 ��.� �<)�  3�-9�* ���("# I-�0 /���O 3	G-� 3#	.�"�B�* #3     �:�	R �� /��:(># I�:� �
 3?
H
,6� � ��RZ#�d�"�  �� ��,��9 D�# �� 3���,> �#9�. ��'T"# D(>	*ns� +"#  ��y("# � :�� ���    9# 	:�# D:�# IH�:h  �:-3   �:$�

 ;)#+Z 9�	�# �. �� �0 #	h +��. %+,�O �� �6�	�O4 G)� 9# 7.�)� /#+�� �� V�
.7
# %��(># `^R �  

�&���� �$  

1 .�� K#+$�� +,
� (Nationally Determined Contributions) /��" F)#� �� �
�0 	- �	G-#� %+,-�3 ��� J>#
� �. ;�R ���e #	.3  H
� 9# D(:
�0 :�+ 
�-9�*3 �"�B�* #3 �� ?	"# F.�,� /��-3 

 9# �7
# 9�* � 7<" +,"��3 ���	&   :�� K#+:$�� +,
�    H�:� F.�:,� ;��:��  #	:8#3 # :�D  " � K#+:$�� :�=  &"
:&h�  #	:8#3 

�
�0 	- K#+$��3 7
#.  
2. Nordhaus       3. Convention on Climate Change 

4. Kyoto Protocol       5. Paris Agreement 

6. United Nations Framework Convention on Climate Change  7. Nationally Determined Contributions 

8 .-�7b .�D (H��� L���	 �)#�� (Intergovernmental Panel On Climate Change) �_ . /�*�#�D (H���  :��R�     9�# �:. j#+:)# �:0 7:
# :�.��   9# F��:8
��R K�RsY#�� ,>� R��(8# ��- ��'()#3 ��83 L� K#	Y�B� ��
� ����K#	 NO #
-��� H��> 	�# 	.�7 �-3  "�:C"#�    :� /�:$8 	:
#	
 ���  +:,09�# . :�.�� �� �-+:��3 

# %
^H�.�D L���K#	 =* ���, �-3 H��(Z#� # �. /+� ��*9�
�D ���-+�� I�
0 9# �/O `)#
R 9# D(
�0 � �-3 #�D - .7
# ��$"�7b .�D (H��� L���	 �)#���  /��9�
 �"+.
�9 �� +T(� ;����, 9�#�.�� L� �. �
.	� j
�R��	 �)#�� # .7
#�D -� 7:b    :T� �:��"	. P:

��P 9� 7:C  �:
/��9   +:T(� ;:�� )UNEP (  :
�,�#
- /��9�:
 ��  "�:$8� 

)WMO(  V�
 ��1988 ���s3 
���e 9�# �� +��.�� �-3 ��R� %��� #3 �9 ����, L���	 �)#�� (M# �� #� /O K#	\M � ���O ���� 
 /#	
�
��   � +:-� �#	) �-�
�0
|�#	(
#3 �-3 ��*9�
 � I-�03 +,0 �r#�# #�.  

9. Dai        10. Zhange 

11. Computable General Equilibrium    12. Gross Domestic Product 

13. Lejano and Li       14. Feredila 

15. Seale       16. Bodansky 

17. Lozano       18. Game Trees 

19. Initial Node       20. Decision Nodes 

21. Terminal Nodes      22. Branches 

23 .*��& D� 

  



 �01� /����
2 � �32 !4��� 56 7 /81 '��%� /10/ 229 

 

F���� 

U	�# �3	$�0 3+�Z# .)1392 �� /#	�# I^" .(%���O	> �-3 GTL  ��	y" �	6��� �.9�.3 �- ./����  ���"
�,���0� +��#� ��'()# %�	*� .]�+� 7�.	� %�&�"#�  

) .���" �3	L�#1398 .(����	 9�.3 �-  ��	y" �� �- 3��9�.3 �- ./����  �l��� 3#	(0� ���"�T� (=�H�"O)	�
�~��0 j
�R � ���O ��l��� %�	* .� ./�,�
 %�&�"#�  

) .	��" �U#+" �7�Z �3��.O /��� ��yR# ��,��#1397 .e���� ����)# ���" 7^>#
� �� �
���~�� I^" .(_�(���
r? �14)1 �(175-148.  

) .	��# �%�#9	<�8 �/|�. �3
<� �#	��H# �����.1398. �� 	\) � /#	�# 3��6�- .(          �:�	y" 	:. +:�0�� �:. (�H��:� +:G,*) �.
:,8 ]��:� 39�:* m	(�� 	��MA 9# 7�#�	
9�.3 �- .3��'()# 39�CH+� �13)1 �(72-47.  

 ��r�<8���� .)1394 ��	y" V+� _� .(9�.3 �-  3#	.%�	* �-3  �� �"#��6�-���"	. �-3  .�R��(8#/����  ���"
�,���0� +��#� �l��� %�	*� .+-�� %�&�"#� 

 ��A
.# ��"#	�R �j��� �+"�#	�� �/��9+�T� �
&(
#���%+ #��) .��^<H#�A �1399       �:�	y" ]�:
# 	:. �#	:R �� /�(:C.	R � /#	:�# 7.�)� ;��T� .( 9�:.3  �:-   � 3��:6�-)
 .(�R9�,��.	W N
,8 3��
O K��H�\� �3)9 �(65-29.  

) .D��#+�
 ��#|" 3
l�1395 �
�	. .(|�#	(
#3 �-3  ��	y" ]�
#	. j�8	.�C� �� �6�	�O � /#	�#9�.3 �- .�
��
 j
�R ���,�-�|� �11)3�( 125-148.  

) .7�Z ��"��0	� ����
1397 �)
^Z 7�H
bC� 9# .(7H�� �-  �)sM# 7�H
bC� ��/O �-  .��#
- � NO K#	��L� �. ��.�^� �,��9 ��     %�&:�"#� �)
:^Z K�:�H�\� �:���
9#	�� �10)2 �(105-133.  

)��R �3�

1397 ��	y" .(9�.3 �- .��R�
" K#���("# .3��'()# 3�-�	.��0 � 

) .�"��
 �����M ��l	��R ����G�6�1396 ��	y" ;��T� .(9�.3 �-3  �� ����6�
��(C �-3       ._:��# �:(<" 3�-�
:�0 :;:��R 	:. �,(G� ���G
�T�  3��:'()# 39�:CH+� �
11)2 �(55-29.  

) .��Y�> �3�
��R1396 ��
("#
0 ��	y" .(9�.3 �- ./���� +��# �
�,���0 ���"� 3���,. K#�A _�=�> %�	*� .+$�� �
��	> %�&�"#�  

) ./��	$) ��H+GR1398 .(	y"�� 9�.3 �- ) /O 3�-�	.��0 �9�.3 �-3 .(;��0 K�RsY# �. ��
� � �(C�# ./#	$� �-�&�"#� ��$8 /��9�
 K#���("# 

�	> D�(� ) .�#+GR ��"
H ��(�	> �+"	� 3�#9O �j#9	>1398   � �:. +,�:�
- F:�9
� �6G� �� 39�. ��	y" 3�-�	6��� 	. 3��	� .(�   	:. +:�0 9�:.3  �:-3   .�:"#��6�-  F��,:�
_�"�	(6H# �10)3 �(29-17. 

) .�l	��R �3+�T�1398 /
�C"#
,0 �
�	. .(2015  .����)# K#	��L� ��
� �� e����/���� �
�,���0 ���" +��#�     ;:��H# D�:. �
:^Z %�	:*� ��    �H�:R n9
:�O �:C

./#+�- ��

� � /#	�R  

) .]�GR ��6�� �D�CZ+�T�+�
 �3�
<W �3��-+�
 �IB.�
"1394 ��	y" 3	�*��0 �. .(9�.3 �-         �:��"	. 7:��
T� �:. �:6�	�O � /#	:�# �:R9�,� ;:��T� �� �(:C- #3 
 ./#	�#�	G-#� �24)74 �(132-89.  

) .+�T� ���"9��
"1395 ��	y" .(9�.3 �-  9# ���-�	.��0 �9�.3 �-3  .3=�./���� +��# �
�,���0 ���"� 	�
�~��0 � ���O ��l��� %�	*� ./�,�
 %�&�"#�  

References 
Abdoli, G.H. (2019). Game theory and its applications (static and dynamic games with complete information). 

University Jihad Organization Publications.Tehran [In Persian]. 

Ahmadi Kalhori, A. (2013). Iran's role in GTL products with a game theory approach. Master Thesis. 

Department of Economics. Trabiat Modares University [In Persian]. 

Amini, A.,Mianabadi, H., Naddaf, N. (2018). The role of diplomacy in the Paris Agreement. Journal of 

Geopolitics, 14(1), 175-148 [In Persian]. 

Asghari, N.(2019). The effect of games on each other in game theory. PhD Thesis in Pure Mathematics 

(Analysis). Department of Mathematics, Statistics and Computer Science. Semnan University [In Persian]. 



230 /
�� 
�
� 
��
� �� ����� �������� � ���� ��� ! ���"# $�%&' ����(�� :��
� 
*��� ���+ �,  

 

Ashuri, F. (2018). Quantum game theory. Master Thesis. Stem Particle Physics Group, Mashhad Ferdowsi 

University [In Persian]. 

Bayati, E., Safavi, B., Jafarzadeh, A. (2019). Cooperation between Iran and Qatar in extracting common gas 

reserves of South Pars (North Gonbad) with emphasis on game theory. Quarterly Journal of Economic Modeling, 

13(1), 72-47 [In Persian]. 

Bodansky, D.(2021). Climate Change: Reversing the Past and Advancing the Future. Published Online by 

Cambridge University Press, Volume, 115, 80-85. 

Dai, H.CH., Zhang, H.B., & Wang, W.T. (2017). The impacts of U.S. withdrawal from the Paris Agreement on 

the carbon emission space and mitigation cost of China, EU, and Japan under the constraints of the global carbon 

emission space. Advances in Climate Change Research, 8, 226-234. 

Fredella, M.I., Carfi, D., Donato, A., Squillante, M. (2020). Coopetitive games for environmental sustainability: 

Climate change and decision global policies. Socio-Economic Planning Sciences. 

Jafaei, R. (2016). A game theoretical model for collaborative groups in social programs. A Thesis presented for 

the Degree of Master of Science in Applied Mathematic. Department of Mathematics, Shahed University. 

Lejano, R.P., Li, L. (2019). Cooprative game- theoretic perspectives on global climate action: Evaluating 

international carbon reduction agreements. Journal of Environmental Economics and Policy, 8(1), 79-89. 

Lozano, S., Moreno, P., Adenso-Díaz, B., Algaba, E. (2013). Cooperative game theory approach to allocating 

benefits of horizontal cooperation. European Journal of Operational Research, 229(2), 444-452. 

Matin Far, F., Azadi Parand, F., Loni, A. (2019). An overview of game theory approaches in the smart 

distribution network with an emphasis on Cooperative Games. Electronic Industries Quarterly, 10(3), 17-29 [In 

Persian]. 

Mohamadi, A. (2019). Review of the 2015 Paris Convention on Climate Change. Master Thesis. International 

Law Group. Hamadan Institute of Higher Education for Development and Development [In Persian]. 

Noorbakhsh, S.H., Ghafoori, S.M.H., Maleki, A. (2015). Applying game theory to the analysis of the Iran-US 

conflict with a focus on Iran's nuclear program. Strategy Quarterly, 24(74), 132-89 [In Persian]. 

Nordhaus, W.D. (1992). An optimal transition path for controlling greenhouse gases. Science-New York Then 

Washengton, Vol. 258, No. 5086 , pp. 1315-1319. 

Nowruznia, M. (2016). Game theory and applications of byzantine games. Master Thesis. Math, Statistics and 

Computer Group. Semnan University [In Persian].  

Rastgoo, M. Z., Shiravand, S., Omrani, A., Didevara, Z. (2020). Analysis of Iran-Saudi Arabia competition in 

Iraq Based on Game Theory (Cooperation and Conflict). Quarterly Journal of Southwest Asian Studies, 3(9), 29-65 

[In Persian]. 

Razavi Nazhsd, S.A. (2016). A review of Iran-US strategies in the aftermath based on game theory. Journal of 

Political Science, 11(3), 148-125 [In Persian]. 

Saelen, H., Hovi, J., Sprinz, D., Underdal, A. (2020). How US Withdrawal might influence cooperation under 

the Paris Climate agreement. Environmental Science and Policy, 108, 121-132. 

Salimi Turkamani, H. (2018). From legal responsibility of states to their ethical responsibility in the context of 

climate change. Journal of Legal Studies, Shiraz University, 10(2), 133-105 [In Persian]. 

Shakibaee, A.R., Khatami, S. (2017). Analysis of the theory of evolutionary games in factor-based computing 

systems: OPEC oil countries. Journal of Economic Modeling, 11(2), 55-29 [In Persian]. 

Souri, A. (2018). Game theory and economic applications. Noor Elm Publications [In Persian]. 

Zhang, H.B., Dai, H.CH., Hua-xia, L., Wang, W.T. (2017). U.S. withdrawal from the Paris Agreement: Reasons, 

impacts, and China's Response. Advances in Climate Change Research, 8, 220-225. 


