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1. Environmental Kuznets curve 
2. Grossmann & Krueger 
3. Shafik 
4. Selden &song 
5. Stern   
6. Morancho&Zarzoso 
7. Brock &Taylor 
8. Lieb 
9. Leitao 
10. Lopez & Mitra 
11. Tamazian 
12. Rao 
13. Zhang 
14. Jalil & Feridun 
15. Pao & sai  
16. Shahbaz 
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1. Tadesse 
2. Dasgupta 
3. Lanoie  
4. Richard 
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I� ]EWO  �2!�    �$D%�- % "W$�%�D C���� ! �* I�#	)1991(  9+,$� K)1994( K  % I�E$�

 }B��)1994( I�(�� K)2003( #�%1��1 % #~B��#! K)2004 (��- ����� .   �� V$+B �#$3- ��

 �+�`	 b#'N�D�#�� �� &��'()� ��� �0�1 &�2    ��$� g�$nB� &���(! C���� ! � +/!

I� �EWO 1� �- ��� �! �2      % I�$�%k� C�$��� ! �$* I�#$	 >$H�?���! )1386(  % �#��J$H� K

 &#�#!)1387( KW��-�#� �W+2��*� % �)1387( I���LW2 % &�#AP* K)1387(�W+E� K   �$�

  &#$62� %)1388( �$$A2� % �6+$$0? K)1390( �#$AP* K &�#n$$� % &)1390 ( % �$$?\� %

 I���LW2)1390( &�W/! % ��1��L,(! K)1391( &�D�+	 % &�W/! K)1392 ( ��$- ����� .

T�� �� C���� ! 1� &�%��! ����	   V$+B ���! ]��#	 �* K&��'()� ]��#	 �* �%\8 �+N� &�2

�* ]�V6! �0�1 C�/+O�	 �� ��v! =P! >!�8 ���- �O#	 � +/!     �$N�* ]$H\N �$- �$B�  1�

 T%�O �� C���� ! "��1 ��� ��� �t��� .  �$�#	 �$�� �- �	���� ! ��]   �� ���$!�  �$+,+- �

.+/! ���- ����* �0�1 �WB K�B�  ���� ��� &�?�% �n+(B �* I�#	 .  C�$��� ! 1� �N�* ��

 �* T�� G��(B�`	- �� ���! ]��#	 �AM! �+4��5	 S2�  �0�1 &�2    �$�� � +/!��  ��$?�  

@�� �N�* �� �-4��5	 S��V�� �* ���! ]��#	 K�  �0�1 &�2      �$�� ��$� �$n6! �$ +/! .

4��5	 �� &��'()� % ���! ]��#	 ���� ����* �m�? ]��� ! _�2   �$0�1 &�2   �� �$ +/!

6  �: 9�%� #78 45(6! �#3-�%�h 1980 - 2008 ��� .V��W	  $��� !]    �$� �$* �$m�?�� 

� �� C���� !"� !1 T�! ��A	 g�� �* �%\8 K�6+)   % ���$! ]�$�#	 g%� I�#	 &�2�+J(! o�/�
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 ��#� C��*�! >)��? %)DOLS(1  �D�#$�� �� &��'()� % ���! ]��#	 ���� ����* &��*    &�$2

�0�1 ��� � +/!.  

 [�=\1 .GIKY K'�" \��K ��)%�]!"  

                                                      
1. Dynamic Ordinary Least Squares 

QR/!  �	���� ! h1#?  �B�!1 h�%�  �%�  �n+(B  

Tamazian, et al, 
2009 

 % ���! ]��#	 ����

4��5	 �� &��'()�   &�2

�0�1   � +/!) &��*

 &�2�#3-BRIC(  

1992 - 2004  �>B�  

 S2�- �* �(3+* &��'()� % ���! ]��#	

4��5	  �0�1 &�2   �n6!  � +/!

�!  �#�.  

Richard, 2010 

*�  % ���! &�2��1�* �	�A�

 ��3(B�co2 ) &��*36 

�#3-( 

1981 - 2005  

  
� >B����#  

.+/! &��* �(3+* ���! C�A�  �0�1

 ���! &�2��1�* �()% ���1 K��� �+,!

C�A��*  �0�1 &�2��3� K�B�	   &%� � +/!

6*@��    ��� �(3+* �2.  

Tamazian, & 
Rao, 2010 

 &��'()� K���! ]��#	 ����

 �� &��PB %4��5	   &�2

�0�1   � +/!) &��*

 T�? �� &�2��'()�

T�R(B�(  

1993 - 2004  � >B����#  

1 .`	 ]+m�� �+�EKC w2 .`	 �+W2� �+�

 �� ���! ]��#	 % &��PB �+,+-

�0�1 C�/+O�	  w� +/!3 .� &1����1

� ���!D �� �a��a g�nB� &#) &��PB �#

B@.+/! &��* ��� "LW! K��+  �0�1

���* �7!.  

Zhang, 2011 

��#	 ���]  ���!� ��3(B� �

 "*�- �+0-� &�) &��*

"+a �#3-(  

1980 - 2009  
=2   �@(��AB�

I#0B�2#O  

1 . ���! ]��#	a�* "+ ]�V6!  =P! q�/!

 S��V�� ��"*�- ��3(B�  >W8!� �6- .2 .

 g�P� ��1�* h1��B�a ��� "+��(A0B �V*D �� �

 �!� K���� "*�- ��3(B�� 	̀ I� �2�1�* �+

�%�/! �E+N ���.  

Jalil & Feridun, 
2011 

 ]��#	 % &j�B� K��� ���

.+/! �� ���!  �0�1

) �#3- &��*a"+(  

1953 - 2006  ARDL 

1 .4��5	 S2�- �* ���! ]��#	   &�2

�0�1 �n6! � +/! !� �#� .2 .`	 �+�

 ]+m��EKC.  

Pao & Tsai, 
2011 

 "+* �E8 ] *�� ����*

 ��3(B�co2 K&j�B� _�'! K

FDI  %GDP  &��*

 &�2�#3-BRIC ) K>�1�*

"+a % �62 K�+�%�(  

1980 - 2007 

�+�%� &��*:  

1992 - 2007  

=2  (��AB�@ �

� % �EB�

 �+E8D�nB�  

1 . ��3(B� "+* ���:%� �E8 ] *��CO2  %

FDI 9� �E8 ] *�� %  1� ���:GDP  �*

FDI .2  .`	+�� �+m��   ��@2�6� &�2

 % �D�6�̂ �EKC.  

Shahbaz, et al, 
2011 

 �+,+- �� ���! ]��#	 ���

.+/! I�(0-�� �0�1  
1974 - 2009  ARDL 

1 . ��3(B� ���! ]��#	CO2  S2�- ��

�! �2� .2 .`	+��  ]+m��EKC  



322   ������� 	�
���  /��	�  49� ����� 2� ������� 1393  

 
 (!	 [�=\1 .GIKY K'�" \��K ��)%�]!" 

3 .B		 � [=! "J')!  �6  

�D�#�� �� &��'()� % ���! ]��#	 ���� ����* ���� ! "�� _�2   �$0�1 &�2   �� �$ +/!

��� 9�%� #78 45(6! &�2�#3- .	���� ! ���    �$�#	 �+�`$	 �$-]  ��$!�  ���- � �$+,+ 

.+/! ���* �0�1� ���-  "+* ] *�� K�B� ��#	] ��!� D�#�� %� .+/!    C�#$H �$* �0�1

�N�#6L� ��� ��� �(��D �cB �� .�(BG� N�*� � 1�"� 1�!�	 �6B�! C���� !"� I���LW2 % 

)2009(1�!�	 K"�  #t�� %)2010(EO K>+ �� %I��� )2011 (-�?� �1   �$�#	 �$AM! �+�`	] 

��!� �D�#�� S2�- ��  &�2 �0�1 ��� � +/! . "����  ���$?   �$��   �$(B �$-G�  $N�*� 

Shahbaz, et al, 
2013 

 ��� K���! ]��#	 ����

 % T�s1 _�'! K&��'()�

 ��LEW8 �� &��n	 I�#*1�*

�0�1  � +/! &�R���� ��

�*#6O  

1965 - 2008  ARDL 

1 .��6�̂ � ��3(B� ���! ]��#	   &j�B� &�2

 S2�- ��!� �2�  ���? ��  ��� �-

�! S��V�� �� I� &��'()�  �2� .2 .`	+�� 

 ]+m��EKC. 

Shahbaz, et al, 
2013 

 _�'! K&��'()� ���

 K���! ]��#	 K&j�B�

 C��n	*+" >EW��  ��3(B� %

CO2 &VB%�B� ��  

1975:1 - 2011:4 

ARDL  �*

 �cB ��

 "(��D

 �0L�

&��(N��  

1 . ��3(B� &j�B� _�'! % &��'()� ���

CO2 �! S��V�� ��   �62� .2 . ���! ]��#	

 ��3(B� &��n	 I�#*1�* ]O�� %CO2  ��

�! S2�-   �62�. 

 KI���LW2 % �#��JH�

1392 

 % ���! ]��#	 ����

 �+,+- �� &��'()�

.+/!  �� �0�1

 &�2�#3- #78 45(6!

9�%�.  

1973 - 2007  >B�� 

1 . ��3(B� �� �,6! �+� 	̀ ���! ]��#	

CO2 ���� .2 . &��'()� ��� "+* ] *��

 ��3(B� %CO2  >L� �*N ���.  

 KI���LW2 % &�?

1392 

 _�'! % ���! ]��#	 �+� 	̀

 �� &j�B��5	�4 �2 &

�0�1 I���� �� � +/!  

1971 - 2007  ARDL 

1 . ��3(B� S2�- 4A� ���! ]��#	

CO2 �! I���� �� �#� .2 . &j�B� _�'!

 ��3(B�CO2 �! S��V�� I���� �� ��    �2� .

3 . ]+m�� ��EKC  h��*�� C�!�6E* ��

I����.  

 K�W+2��*� % �)��H

1392  

 �+�#	 K���! ]��#	 �+� 	̀

 _�'! % �EN�� ���N�B

 �D�#�� �� &j�B�

.+/! I���� �� �0�1  

1350 - 1387  ARDL 

1 .��	#- �� ���! ]��#	  C�!�6E* % C�!

 I���� �� "*�- ��3(B� �� �(AM! �+� 	̀

���� .2 . C�!�6E* ��GDP _�'! K

 �+� 	̀ &��n	 &1����1� % &j�B�

�6�! �B��� "*�- ��3(B� �� &���.  
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��@�  % #t�� �6B�! C���� ! 1�&�� )2011 ( %}Bj )2011 (! I�3B�   �$62�   �$�#	 �$-] 

��!� �V�� �*S� D�#���  &�2 1�0�  /! �$ +    �$�� ��$� �$n6!.   �� �)�$6	 �$(���   &�$2 

� C���� !"+3+ �!  �^� �B�#	  $EWO 1� �$- ���* �(��� &���(! >] I�    $! �$2�   I�#$	   �$*

C%�,(!           ��$- ���$�� I� "+$W5	 �%� % T�$! % Q$+R/	 �B�$!1 % �B�$L! %�$WE) I�#$* .

"+6~W2K ! �cB �*�  K��� ��#	 C%�,(! �+�`	 �* �O#	] ��!� �- ��+,+ .+/!  �� �0�1

�� r# �"+� ^�* %& ��#	] ��!� �(B �B�#(*G� �(P*&  �t����6-.  K"�� �* �%\8 I�$W2  �#$: 

       �#$: �$* �$L6�� "W$m &��$'()� % ���$! ]��#	 K�� ����� &�cB �B�A! % �!�R! �� �-

.+/! �+,+- �� =+R(0!     �� �@��$L� &���$D�+�`	 C�$� % h#/B �� K�B���D�+�`	 �0�1

.+/! �+,+- �B��� &��v! SRB V+B �0�1 .� �� K���"� �* ���� !  $EA) C���� ! _\NK� 

��#	 �N�� g%� I�#	 1�] ��!�  %V+B &��'()� % ���! ]��#	 ��:�R	 ��� �* ]�V6! J(!�+ 

m#	�/+   �$�� ��$� ���,(��.1  T�$!  ]$���  Q$+R/	  �$m�? 1�  ]$��� !  >$+EO %  I��$��� 

)2011 (|�5	� ��� ��� .y� 1� >���	 T�! "�� % o�/� &�2�+J(!  I�#$	 g%�  �N�$� 

]��#	 ���! % ��� ��:�R	 ]��#	 ���! % K&��'()� T�! ���PB Q+R/	 �m�? �* r�� ��1 

����! �!   �#�:  

)1(  it it it it it

it it it it it

LCO LBANK LBANK LGDP LGDP
LENG LTRADE LGDP * LBANK u

= β + β + β + β + β
+β + β + β +

2 2
2 0 1 2 3 4

5 6 7
  

]����! ��  K^�*uit VO T\N� ����'	 % y��B�    &�$2i  %t  �$*  4$+	�	  _�$�!  �#$3- %  T�$� 

�6(02. K"+6~W2  &�2�+J(!LCO2  &� ��3(B� =(���@� �@B�+*0-��+ "*�- )�*  4$0?  9$��(! 

"	 �B���(K LBANK  ���! ]��#	 �N�� =(���@�) 9$B�* ��� 8� �EN�� C���A(8� �A0B     �$* �$2

�EN�� ���N�B �+�#	( KLGDP �+�#	 =(���@� ���N�B �EN�� �B��� ) �$*  4$0?    C��$) &�$*��*

���N �* �W+) �*�� T�� 2005( KLENG _�'! =(���@� ]B��� &j�B� )T���!  I#$+E+!  �L$3* 

�,B g�N( KLTRADE  &��n	 I�#*1�* �N�� =(���@�)     �$* C����% % C����$H x#$Wn! �A$0B

  �$EN�� ���$N�B �+�#	 ( %LGDP*LBANK   �N�$� ��:�$R	 �$+J(! K      % ���$! ]�$�#	 &�$2

&��'()�  �6(02 .��!� i*�6!& � ��"� ��* ���� !& �N�� �2�+J(! �!�W	   &�$2  ��$�#	  �@(��$� 

B�PO� �3(6!h B�PO 9B�*� )WDI( ��� . �*�E8 ����(� "(���B   !�$W	 C�$8\:� % ��!� �*� 

                                                      
1 .����* l��� �*  �+2 K&�2  �EN�� C���� ! 1� 9��(N���zB x#m#! "�� �* &��L�%� "+6a �* �O��N %     ��$� % �$B�

��� &�%�#B Vt�? �PO "�� 1� �m�? ]��� !.  
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 1�$* �� �2�#3-h  B�$!1� 1980 - 2008 K S$�  �#$3-&  ���� �$-& ����     &��$!� C�$8\:� % �$2 

>!�-  �	& R* �* �A0B�+ �B�� ��5(B� K�B�#*1. m�� l��� �*]+ 1�0�  /!� +    ��$c(B� y(B1#$-

!�   �%�  �$m �!\84� LGDP    �$m �$!\8 % �$AM!4�2LGDP  $,6!�  �$��* .   �$!\8 �$D�

2LGDP ��!� o�/� 1�& *�  �6�! � �* K���*"� 6�!�  $* �- �#* �2�#N"+  ��$3(B�2CO   �$!��� %

 *�� �B���]  �AM!�N�#6L� ���� �#O% .6~W2K"+ �! ��c(B�  �!\8 �%�    B��$� _�$'! 4��$m] 

�B�&j ���* �AM!���? �� K   �-�m4� J(!�+ O��] ��n	 I�#*1�*&   )� ��(N�$� �$* �(0* ��$'(& 

! �2�#3-�  �B�#	  �AM!�� ,6!� ��*�. ! ��c(B��   �%�  �$m �!\84� LBANK   �$m % �$AM!4� 

2LBANK ,6!� ���* .�m �D�4� 2LBANK ��!� o�/� 1�& 6�!�  ���   � �$* K�$��* "$�  $6�!� 

 *�� �- �#* �2�#N] *"+ D�#��� .+/! ��#	 % �0�1] ��!K�  C�#H �* �$N�#6L�   ��#$AB  �$��

 *�� 1� %]  >L� �*U I%��% �&%�+ !� �6-.   

4 .^-��A <�C�� � (-EM� � [=! H��4�  

�� ����  &�2 ��#E*�	 V+B �6B�W2 ����  &�2 &�� K�B�!1 �� �	�#H �- &�2�+J(! ���,(�� ��� 

�� T�! �����B K�6��* T�W(?�  ��� �*I��%� I#+��D� �|�- �#O% �2�#N ���� .��� &��* 

��6(O� 1�  ��� �*I��%� I#+��D� �|�- g1^ ��� ] *�� =2  �@($��AB�  "+$*  &�$2�+J(! 

T�! ����* �#� .Q*� ! C�+*�� �n6���'()� g1^ ��� =2  �@(��AB� �� ����  &�2 K��#E*�	 

>A) 1� g�nB� I#!1�  K�2 ��(*� �* ���,(�� 1� I#!1�  &�2 ]3�� �?�% �� ����   &�$2  K>$B��  ���$��� 

�2�+J(! I#!1� % ]A	�! �@(��AB� �2�+J(! "++�	 �#� .�� "�� ���� ! 1� I#!1�    &�$2  ]$3�� 

�?�% "�#� - % "+�  #a)LLC(2K }B�(��*3 % =��  - I��0� %  "+�)IPS(4 �* �#c6!  �$���* 

������ �2�+J(! ���,(�� ��� ��� .G��(B ����* ������ �2�+J(!  �$*  ���,($�� 1�  �$�  I#$!1� 

�#-�! �� T%�O 2 �t��� ��� ���. I�W2  �#:�- 1� T%�O 2 ��2�3! �! K�#�  &�$2�+J(! 

2 LCO  KLBANKK2LBANK KLGDP K2LGDP % LENG �* l��� �2 ��  I#$!1� �� 

{ � �����B �6(02 % �* 9� ��* >m�,	     &�+D ����  �$!   �B#$� . �$+J(! LTRADE  �$*  l�$�� 

I#!1�  &�2 LLC % IPSK �� { � �6�!  &��� 5 �H�� �������B % �* 9� ��*  >$m�,	    &�$+D 

���� �!  �#� . �$+J(! LGDP*LBANK  �$*  l�$��  I#$!1�   &�$2  }$B�(��* % IPS ��  { $� 

                                                      
1 .\t%VB% % I�(0*�8 K���n+B KI���� K&VB%�B� K���Vn�� &�2�#3- >!��. 

2. Levin-Lin-Chu 
3. Breitung 
4. Im-Pesaran-Shin 
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% �������B �* 9� ��* >m�,	    &�+D ���� �!  �#�. I�W2  �#:�-  �$c?\!  �$!   �#$� ��  { $� 

�6�!  &��� 5 �H�� �!�W	 �2�+J(! �(��AB� 1� ]A	�! 9�  �6($02 . K"���*�$6*  &��$*  �$���* 

] *�� C�!�6E* "+* �D�#�� .+/! �0�1 % >!�#8 "++�	   h�$66- I� ) &�$2�+J(!  �/+$m#	 

o#/E! �� T�! (�� &�2�#3- 45(6! #78 9�%� �!   I�#$	 1�  I#$!1�   &�$2  =$2    �@($��AB�

�B%���1 #t�- %2 ���,(�� ��-. I#!1� "�� ��  �2 �� ]+m�� �,H �@B�+* ] *�� �����	 C�!�6E* 

"+* ���2�+J(!. G��(B I#!1�  &�2 =2  �@(��AB� �B%��� % #t�- �� T%�O 3 �t��� ��� ��� .

�* �O#	 �*  T%�O3K 1� �,2 h��!� I#!1� =2  �@(��AB� K�B%��� 4 ��#! �� { � �6�!  &��� 

1 % 5 �H�� �#AB ] *�� �����	 C�!�6E* "+*  �$2�+J(! �� ��  �$!   �$66- . K"+$6~W2  h��$!� 

I#!1�  =$2   �@($��AB�  #t�$- ��  { $�  �$6�!  &��� 1  K�$H��  ��$�  �,$H  �$6A!  �$*  �#$AB 

=2  �@(��AB� "+* &�2�+J(! T�! �� �� �! �6- % 1� "�� %� "+A!  ]$ *��  ����$�	  C�$!�6E* 

*"+ B��� ��3(B�] � & �+0-� �	 >!�#8 % "*�-"++  h�66-  �$�� I�.  ��$�  G��$(B  I#$!1�   &�$2 

=2 �@(��AB� #t�- % �B%��� �-�? 1� "�� ��� �- ] *�� �����	 C�!�6E* "+* ��3(B�   ]B��$�

2CO % >!�#8 "++�	   h�$66- I� ��  ]$B#WB  �$/	  �$���*  �#$O% ����.   �$! K"���*�$6*     I�#$	

S3-  ��- >+E/	 % ��Vn	 % ��%��* �� C�!�6E* &�2.  

[�=\ 2 . ^-��A�$!.&  B		 �	 =>� Y7-� ��6  "-$C��� ��6  

Variable 
Common unit root Individual unit root 

LLC Breitung IPS 
Level 1 st diff. Level 1 st diff. Level 1 st diff. 

2 LCO 48/2- *63/14 - 84/0 *54/4- 64/0- *85/11- 
LBANK 17/3- *19/9- 45/0 *00/4- 68/0 *53/6 - 

2 LBANK 78/2- *16/9 - 38/0 *05/4- 12/1 *49/6 - 
LGDP 03/3- *19/8- 98/1 *10/3- 85/0- *76/4 - 

2 LGDP 94/2- *14/8- 98/1 *05/3- 75/0- 71/4- 
LENG 18/2- *19/13- 57/2 *51/5- 49/0- *53/10- 

LTRADE ***91/4 - *95/12- *70/2-  ------- ***52/1 - *12/10- 
LGdp*lBank **95/3 -  -------- 43/1 *49/4- 45/0- *39/7- 

* � ** �*** 3��'� (� �V'J 	� '?A���Y '`G  �6'�F�! "-�-�0 	$@A '� "5@!"5)! a]* �	 3��'� (�   ��	1 �5  �10 

=G�	 ,* .,* B=� L�4�A /�b�8& ���)! Z-'O . (5�D� Y`�� [$O.  

                                                      
1. Pedroni 
2. Kao 
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 [�=\3 .�$!.& ^-��A  :6 ��6 B		 �	 "?���@A   ��6"-$C���1 

Pedroni test 
Test statistics Statistics 

Panel v-Statistic 146/1- 
Panel rho-Statistic 161/5 
Panel PP-Statistic **879/1 - 

Panel ADF-Statistic *425/3-  
Group rho-Statistic 488/6 
Group PP-Statistic *414/4- 

Group ADF-Statistic *307/4- 
Kao test 

ADF *318/3- 

 *  � **(� 3��'� �V'J 	� '?A���Y  '`cG   c5)! a]c* �	" ��	 1 � 5 

=G�	 ,*.  

�� "�� ���� ! 1� �%� >)��? C��*�! ��#� &��* ��%��* S3-  &�2 C�!�6E* ���,(�� 

���  �$��.  "+$W5	  h�$6B1  >)��$?  C�$�*�!  �$�#�  C\L$3!  @($0AW2�#N�  �����$� % 

�@(0AW2 "+*  &�$2�+J(!  �/+$m#	 %  �V$O  T\$N� ��  �$-  �$*  �#$:  T#$W�! ��  ]$ *�� 

C�!�6E* �#O% K�B��� �* o#/E! I��- ����R! >m�,	 �,)%  ��� "+3+� % "+0�  &�$2�+J(! 

�/+m#	 �(��AB� 1� �A	�! 9� i�� �!  �6- % "+W5	   &�$2  I%�$*  �$��#	 1�  &�$2�(!���� 

C�!�6E* ��  ��� �*�!  �2�. >���	 "++�	 4��m ��+�! l��� �* �m�? ]��� ! ��  K���

�2 &��* �,)% T#: T�! %�    4$+	�	 �* �/+m#	 &�2�+J(! "+3+� % "+0� ]6+P* &�22 

 %0 ��� ��� ��5(B� .G��(B ��%��* 4���m �* ���,(�� 1� �%�  >)��$?  C�$�*�!  �� �$�#� 

T%�O 4 �t��� ��� ��� .I�W2  �#:�- ��2�3! �!       4���$m �$!\8 T%� T�$! �� K�#$�

 �* �#*�! �2�+J(! �!�W	 $��#U	 �B�A! �*    �$�� ��#$* ��D1�$� 9%     4��$m &�6M($�� �$*

2LGDP  �* �2�+J(! ]+R* { � �� &��!� o�/�10 �H�� �6�!  ��� �$B.  �$6�!    I�#$AB���

       �$!��� S��V$�� �$* K�$���* �$/	 ]$B#WB �� �- ��� "�� �@B�+* �B��� �!��� g%� I�#	

�! S��V�� �N�#6L� �#: �* "*�- ��3(B� K�B���   I�(�� ](��� �* �- �*��)2003 (  ��D1�$�

��� .�0�1 ]+m�� K"���*�6*    �$! �� �$���* �$/	 ]B#WB �� y(B1#- � +/!   �#$� .  �$*

                                                      
1 .=2 I#!1� g�nB�  (��AB� 1� S+* &��* �B%��� �@7 I�L!� �+J(!   �0+B ����) K�B%���1999(    T%� T�$! &��$* ��$� K

  I� G��$(B �- ��� �(��D C�#H #t�- I#!1� ]E+�% �* .R� �2�+J(! "+* C�!�6E* ] *�� I#!1�)915/3 =ADF (

�! �+�`	 �� �2�+J(! "+* C�!�6E* �����	 ] *��  �6-. 
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�! �* �O#	�6  ��� B &��!� I�#A2LGDP        �$+J(! "$�� _�$? �$* g%� T�$! KT%� T�$! ��

����n! �* % ��%��* !�! ��6(�� ���� T�! ]�V6  �#� . ��2�3! g%� T�! �* �O#	 �*�!   �#$� 

�-  �* �#*�! 4���m �!\8 �2�+J(! �!�W	 ��D1�� 9��#U	 �B�A! �* % �*   &��$!� o�$/�

 { � ��10 �H�� �6�!   ��� ���. !�6�! % �,6  ���I�#*  4��m2LBANK   "$�� �@B�+*

 *�� �- ���] ��#	 "+*] B��� ��3(B� % ���!]  ��#AB �N�#6L� C�#H �* "*�- ��� 1� %

 >L�U I%��% �! &%�+�  �6-. +�%� >?��! ��] ��#	]    �$! ��$c(B� K���$!     S��V$�� �$* �%�

��@6* ���(��  �+���� =n? K���! i*�6! �* �2  &��'()� &�2   S��V$�� �$*��    S��V$�� �$* %

�D�#��  �0�1 &�2 �#� �n6! � +/!.  �$�#	 &��* >?��! �� �!�]     $O�� �$* �$- ���$!] 

��#	 1� ��^�*]   &��$'()� V$+B   I��$R!�   .+$/! �$+,+- K�$�  W2� 1� �$0�1 �$+   ��^�$*

 ����#N�*��� S5* %    .+$/! 1� &�($3+* �A)��! %� �2 �(�%� % �H#'N &�2   �$0�1

�! g�nB�  �62� .        &��$* ���$! i*�$6! �+$'5	 % V$+Pn	 I�$L!� ��$�1 !`$	 �j%�$� "+    &�$2

�0�1  ��P* I�L!� K�@�� &#� 1� % ��� ��� =2��� �(P* � +/!    ��@($�� 1� &�$6!    % �$2

��!"+ �! =2��� �(3+* % �(P* �H#'N S5* h��,(�� &��* C^�  �#� .  4A$� �!� "+W2

�!  �0�1 �D�#�� ��3(B� I�V+! �#�  �* � +/!�*�� S2�- ^�- �?�% �2 �+�#	 &�1�.  

[�=\ 4. ^-��A 	��&'� [=! �� d�� <�=> ��)�'! �-$0 )DOLS(1  

  T%� T�!  g%� T�!  

�+J(! 4��m  I#!1� h��!�t 4��m   I#!1� h��!�t 
LBANK *979/15 88/4 *693/15 99/4 

2 LBANK *045/1- 55/4- *018/1- 53/4- 
LGDP *798/3 62/2 *291/4 15/6 

2 LGDP 031/0- 53/0  ----------  --------- 
LENG ***204/0 37/1 **247/0 69/1 

LTRADE *360/0 - 77/4- *342/0- 53/4- 
LGDP*LBANK *673/0 - 29/4- *673/0 - 55/4- 
C��2�3! ����	 174 174  

R-squared  58/0 62/0 
* � ** �*** 3��'� (� �V'J 	� '?A���Y '`G 5)! a]* �	 3��'� (�" ��	 1 �5  �10=G�	 ,*.  

                                                      
1 .%�/! ����H Q+R/	 "�� G��(B      &�2�#$3- >$- �$* =+$W�	 >$*�) % ��� ���R! "�� �� ���� ! ��#! &�2�#3- �* �

�0+B 9�%� #78.  
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"���*�6*K �! ��c(B�  ��#	 �%��a�2 ]  S2�- �* ���! S5* �(3+* C��4��5	    &�$2

�0�1 �#� �n6! � +/! .�* 4��m ���  &��* ��!�LGDP*LBANK �6�! % �,6!   ���

��#	 �- ��� "�� �@B�+* % ��#*]  �#7? �� &��'()� % ���! $L� $	 �@��`  �$,6! &�+�� �

^� ��3(B���6�  �� �2    &�$@�� ��$6- �� �$+J(! %� "�� 1� 9� �2 �#7? K�@�� C��A8 �* w�B�

�0�1 �D�#�� S2�- 4O#! �! � +/!  �#� .   �$�#	 �+�`$	 �$- �EA) C���� !]   % ���$!

 �� &��'()��.+/! �+,+- � ���- ����* �0�1  �B�K ��#	 ��:�R	 ���]   &��$'()� % ���!

�(��D �����B ��  �B�w ��? �� "��o�/� �- ��� � I��LB  T�! �� �+J(! "��4A� �!    �#$�

��#	 �+�`	]  &��'()� % ���!�.+/! �+,+- �     �#$� ��%��$* ��#$	 �$* �0�1.    >$- �$��

��#	]  ���!�B��� ��3(B� �] "*�-   "+@B�$+! ] RB ��LBANK  %LGDP  �$! ��   1� I�#$	

 *�� Q��:] ��- �A��/! ��1:  

)2(  LCO
LBANK LGDP /

LBANK
∂η = = β + β + β = −∂

2
1 2 62 0 055  

C��$$A8 �� ^�$$* η �$$�#	 �$$* �A$$0B �D�#$$�� C�$$!�6E* S$$3-] K���$$! 1β  4��$$m

LBANK K2β 4��m 2LBANK  %6β  4��mLGDP*LBANK ��� .B#WB ��]  �$/	 

    �$�#	 �$* �A$0B �D�#$�� C�!�6E* S3- K����*]     "+@B�$+! ��$RB �� ���$!  =(���$@�

��#	 �N��]  % ���! =(���@� K�B��� �!���055/0- �! I�+* % ���      ��$� �$* �$- �6-

�*��  &�1� �* K.���� ���� I�#*1 ��#	 �N�� �� S��V�� �H��]    B��$� ��$3(B� K���$!] 

 "*�- �%�? ��05/0  �H��S2�- �!  �*��. �PB ����� ��#	] ��!� %�&    �� "*�$- ��$3(B�

>L� 1 ��� ��� ���� I�3B .I�W2  1� �- �#: >L$� 1   $! ��2�$3!�   K�#$�   �V$�� �$*S� 

��#	 �N��] ��!� �PB ����� ��#	] ��!� %�& D�#�� ��3(B��   $! S2�$-�   K�$*��  �$!�   �$	

��I�+  RB �*] 6/6! �3D�*� D�#���- ��#	] ��!� )�O�� (8� �A0B �-C���A  $EN��� 

� 8��� 9B�*  �+�#	 �* �2 EN�� ���N�B�  �* �*��*07/28  �$��(    w�$�� �$AM! I� ���$R! K

�6�� ��#	] ��!� *�(3+ �V�� �*S� ^� ��3(B���6�  �2  $! �n6!�   �#$� . $ RB ��]   �$3D�*

6/6!� �PB ��� �#-�!�� ��#	] ��!� %�& D�#���   �V$�� �$* I� 1� ��* % �,HS�   �N�$�

��#	] ��!� ��� �PB�� %� I�& D�#��� ,6!� !�   �#$� .  � C��$A8 �$* K�$@�  � 1� �$�* �$L6� 

��#	 �N��] ��!�  �*07/28 ��K�+ ��#	] ��!� *�(3+    ̂ � ��$3(B� S2�$- �$* ��$6�     �$2

�#* �2�#N ���W2.   
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<;� 1. )*$� "-�DA '+Y  "%�!'�  (A$�A <8 �'� H�'8 ��7�A)1980 - 2008(  

!"+@B�+ �PB ����� ��#	] ��!� %�& : "*�- ��3(B�� �%�h 1980- 2008 L,	 �*9+ 

�� �2�#3- >L� 2 ��� ��� �t���.  I�$W2    1� �$- �#$:  >L$�2  �$3! �$! ��2    �� K�#$�

��#	 ���PB ��� "+@B�+! ���n+B % &VB%�B�]  ���!�* "*�- ��3(B�  �$���* �/	 h�%� �: 

��� �AM!. ��#	 �- �6�! "�� �*]    �$n6! "*�$- ��3(B� S��V�� �* �2�#3- "�� �� ���!

��� ��� . "����  ���$?    �$��  &�2�#$3- �� �$-   K�$��Vn��    \t%V$B% % I�($0*�8 KI��$��

 "+@B�+!��#	 ���PB ���]  ���!�* �%� �: "*�- ��3(B�h �/	  �,6! ����*���.  

  

<;� 2. )*$� "-�DA '+ H�?A��!Y  "%�!'� ��	 "O �6�$78 /�;`� (� H�'8 ��7�A� 1980 - 2008  

�! �m�? ]��� ! G��(B l��� �*        ���$! ]�$�#	 "+��$� r# $� �� �$- ��- I�+* I�#	

 *��   ]�$�#	 �	^�$* r# � �� �!� K��� �AM! �D�#�� ��3(B� % ���! ]��#	 �N�� "+* ]

       �$n6! �D�#$�� ��$3(B� S2�$- �$* ���$! S5* �(3+* ]��#	 % l#L�! � *�� "�� ���!

-1
-.
5

0
.5

1
1.

5

m
ar

gi
n
al
 e

ff
ec

t 
of

 b
an

k 
on

 C
O
2
 e

m
is
si
on

-50 0 50 100

bank

-.
5

0
.5

1
m

ar
gi

na
l e

ff
ec

t 
of

 b
an

k 
on

 c
o2

 e
m

is
si

on

Algeria Indonesia Iran Nigeria Saudi Arabia Venezuela



330   ������� 	�
���  /��	�  49� ����� 2� ������� 1393  

 
�!   �#� . T%�O �� G��(B l��� �*4  �B��� �!��� 4��m291/4    �$�� ��$!� �$�� �* .

4��m "�� ��#	 =+R(0! ��� �- ��� "�� �@B�+*] �AM! "*�- ��3(B� &%� &��'()�  �* %

�6�! &��!� o�/�  ��� ����- &�#: �* K  &�1� ��1  �B��$� �!��� S��V�� �H��K   ��$3(B�

"*�-  �%�?4 �! S��V�� �H��  �*�� . �B��� �!��� >- ����*  �$! �� "*�- ��3(B�    1� I�#$	

A��/! Q��:] �� �!��� S3-�D�#  "+@B�+! ] RB ��LBANK ��%� ��� �*:  

)3(  LCO
LBANK /

LGDP
∂η = = β + β =∂

2
3 6 1 01  

 C��A8 ��^�* η  �* �A0B �D�#�� C�!�6E* S3-�B��� �!���K 3β   4��$mLGDP 

 %6β  4��mLGDP*LBANK ��� .B#WB ��] �/	    �D�#$�� C�$!�6E* S3- K����*

 RB �� �B��� �!��� �* �A0B]  "+@B�+!LBANK K01/1   "$�� 1� �-�? % ��!� ��� �*

 �- ���1 �*�� ��� �* K�B��� �!��� �� S��V�� �H�� .���� ���� I�#*K   "*�$- ��3(B�

 ��01/1 ��� ���� S��V�� �H�� ."+6~W2K  $B#WB �� �- ��� "�� �@B�+* 4��m]  �$/	 

 �R	 �B��$� �!��� �* �A0B "*�- ��3(B� K����*  &���� ��$A� S$3-  �$?�%  �$��.  �$m4� 

�* ��� ��* ��!�& B��� _�'!] j�B�& 247/0   �$��* % �@B�$+ � "$�      ��$� �$* �$- �$��

�*�� �� I�#*�� ���K.� 1 �V�� �H��S� B��� _�'! ��] j�B�&  �*247/0 �V�� �H��S� 

! �n6! "*�- ��3(B� ���  �#� .4��m ��n	 I�#*1�* �N��& 342/0-   % ��$!� ��� �*

*�@B�+ �*�� ��� �* �- ��� "�� �� I�#*�� ���K.� 1 �V�� �H��S�   I�#*1�$* �N�� ��

��n	K&  �� "*�- ��3(B� ��� �(0B�#	 K���� ! ��#! &�2�#3- ��342/0    S2�$- �$H��

�2� .� C��A8 �*K�@� B#WB ��] �/	 ���*� �V�� �*S�  I�#*1�*&��n	 ^� ��3(B� ��$6�   �$2 

 S2�-�(��� - %�+,+ .+/!    (B %� "$�� 1� �$�� ��$� �(P* �0�1 �$n+ �� $m]+   ��$@2�6�

D�#��� B#WB ��] �/	 ���*� ! �� ���   �6- .  

5 .g�\  (M��A � �=5�  �'�#  

    h�%� �$: 9$�%� #$78 45(6! �#3- S� ��#E*�	 C�8\:� 1� ���,(�� �* ���� ! "�� ��

1980- 2008.+/! �D�#�� �� ���! ]��#	 �+�`	 K �� ����* �0�1 .�(BG�   K��� I�$3B
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