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1- Kaygusuz K. 
2- Halicioglu F. 
3- United nations framework convention on climate change. (UNFCCC) 
4- Zhang X-P, Change-M 
5- Environmental kuznets curve 
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1- Grossman G, Krueger A. 
2- Ang j 
3- Sustainability indexes 



f�4����4*���% ) �$���?O ��3)e� a �P'( ��^�� <��P"fg

*$'aa$waa9+O ;� ��aa�h3 =7�aa3�aa-R 4aa/J+* $�I �$aa-7��$�Q	 4aa�!aa" b.)UNEP, (B) 

FAOSTAT, 1997 (����"$+��M+1 4M-7	 )��Q	 j)�!	 4% ��*; b$#�3���L w%�  
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��O� �� uM6���7  $; ��{`c* �7@� �����/* ) #�0* �A$J�- �� $���9�-���3�
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4'PO 4- 4:��M* �-�� �P- 9�79\ �8R �;�� ;� 4��h	 K$B��� �P��� � �% �� ��
* =����!3� .4'PO /�A* �l� >)� $ W$B��� �P�* =��� �� �@* ) !3�$� #��% 4L �-� #

�^��� S$B��� �P�^3�4+�^�� �3�S�� ) 4����:7	 ��@O7* �78 #$* W3��� �� !�!+L .
�3�l� 4% j7- ) j)� �cPO�v$/�A*�$B��� W�* <��"� �!+L .�O ,%�)� <�C�3�^9�+�%$#

B�����- �% �*�� ) 4$)��?	 �!"�% 4�"�� �7O) ��L $$ �$B��� �P�*��3�l� !��7	�

1- pindyck 
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* �{��C$!�� .:)�<�	7L �� :� 4% �!*$� w�:7	 ���8�- 4h+$P� 4L �-� wh" 4% !�!��7	

�^�� 4% �@A�� S$�P]h( ��3 'PM:��B��� �!3� =��� �78 ;� ��*�- �% �wPh* ��L ) 4
�7% !3�78)}cC��n����� :�UG(.

��%�+%�5+* �'( 4% ��!* <�	7L�� #�<���� �E�/�* S�L =�7% �3��*�-) ��L ��% 4
 $B��� �P�v ���l� �$/�A*�$?	 W$$ �$B��� �P��$/�A* �l� ��O �� ^$) �7% !3�78 =R W

� ��!/*��^�� �l� #�!3�78 S��*�- 4Z��+\ �������O �� ��L ) 4$B��� #�9% �{� �� $���W
�^��� �� S$B��� �P��^�� bO7* ��*�- w*�( )� ;� <��5�-� �� S�* ��L ) 4��7" .W3
+\$@A� W�- #�	:7$"�� !��^�� ��7L�* w*�( )�;� <!" �!3�78 S���� .� ����:�` #
�^��� S$B��� �P��Q	 �$:7	 w*�7( �$?	 �� !$$��� !3�78 �.��/J+* �!*!+'% �� �*� #�

* �{� 4%�!-� .;��+1 ���B��� =!" =��C �% �!*!+'% �� ���� �78 ���8�- #hP* !` �	 
?	$$* ��M- ) !+3��*�� ;� !++L<��� �3�=��C !++L <��5�-� ��PL �	.

�(�&���(& )��*�+,-�.� 

)!	�6�� #$4+0+* �;�0* �A$J�]��;7L )EKC(S"7L w1�` ��3��{� ���% �
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4- Ordinary Least squares 
5- Lise w, Monfort KV 
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1- World development Indicatores (WDI) 
2- Auto regressive distributed lag (ARDL) 
3- Error-correction 
4- Pesaran and shin- pesaran et al  



nf �4����4*���% ) �$���?O ��3)e� a �P'( ��^�� <��P"fg

4%'L �7E��)� �3��w9�� w�* I	�M:�J* �� �F��C �4�7P� �% 4L �3�K\7L )��!M	
WL ��!3��* (:� 4% !���� ��L )�-$S+L�) #���C �{� �� w�3�7�����<�	7L �7O7* �!*

%$?�* #$�3��)R�% 4L ��\ �!���!� �� j;� ��@�(� ��3��=R ;� w1�` �� ) <�7@� ��7	 =)!% �3
��$6�� =7*;R j�F�� �4F$<��*R ;� <��5�-� �% 4�3�w�* >7PM* =7*;R t�7% !3�7Q� �@�M* .

P3 4%$:� #$�379:� ;� <��5�-� w��7� 4L �����3�<�	7L �F+* ) !+"�% 4�"�� �78 �� �� �!* 
��6 ��)R�% 4%� � b$.�	�* ���  4O7	 ��7* �!�7" 79:� ;� �C$!��.

��% �� 4'`�* )� �-�-��PQ	 $% �!*!+'% ,%�)� #$?�* #$* �{� �� �3��C$��W.4'`�* �� 
% �!*!+'% ,%�)� >)�$4P3 #?�* $-��% 4:��M* �� �� �3��*�+L$W.>!*ARDL��% �

��	���9: �%�	 N�P��%$?�* #$�3���w�* GDPM �) �2��* �4���- >�?�"� �@A� �4���- 
B������������ �4���- CO2; ��71 4% 4���- �* 4t��� ��"7�:

tttttqt

d

q
q

pt

c

p
pjt

b

j
jit

a

i
it

LEMLECLCOLGDPLEM

LECLCOLGDPLGDP

114131211
0

1

0
1

0
1

1
11

1

111

εδδδδϕ

θβφα

+++++∆+

∆+∆+∆+=∆

−−−−−
=

−
=

−
=

−
=

∑

∑∑∑

��% 4:��M* ��t1ε:) >c8� �^O∆� ��h'P( �A���5$* w�!"�% .��%���	 �>!* N
ARDL45 ) +*M* }�-��% �� b-�$��;��7"I%$^�* [�Q��� #�+L$W.s�7PM*4�7P� �� �3�
;� ��PL���M* ;� �$^	��7" ��I%$^�* <��5�-� #a�4O�� �	 !++L ���;R �;�� �-� ;� ��a�)� 

4'`�* �� >!* j)� �3�4% �� �!*!+'% ) �!* <�	7L 4:��M*�� 4��C�!O �7E �3�;�<��)R �
*��7".

+'% 4'`�*�!*! :

tqt

d

q
q

pt

c

p
pjt

b

j
jit

a

i
it

LEM

LECLCOLGDPLGDP

2
0

2

0
2

0
2

1
22

1

111

εϕ

θβφα

−
=

−
=

−
=

−
=

∑

∑∑∑

+

+++=

<�	7L 4'`�* �!*:



�������� ������ � !"� #$% �&'( 4J%�� #$$M	 ) �-��%Co22��* �... �ng 

ttqt

d

q
q

pt

c

p
pjt

b

j
jit

a

i
it

ECMLEM

LECLCOLGDPLGDP

31
0

3

0
3

0
3

1
33

1

111

εψϕ

θβφα

++∆+

∆+∆+∆+=∆

−−
=

−
=

−
=

−
=

∑

∑∑∑

4:��M* ��U�6�bψ�6 �<�)� b�0�	 $NI�J8 n*�!"�%.

��% >�`�-��% ���4J%�� 4L #% �!*!+'% $?�* #$���� �7O) �3���� �!*!+'% >!* 4� �
* �{� ���C$��� =R �� ) W���W:

01][:

01][:

1111

1111

0
2

0
2

0
2

1
21

0
2

0
2

0
2

1
20

<−+++

≥−+++

∑∑∑∑

∑∑∑∑

====

====

d

q
q

c

p
p

b

j
j

a

i
i

d

q
q

c

p
p

b

j
j

a

i
i

H

H

ϕθβφ

ϕθβφ

6��$4% �51 $9�"�@�� W3 �7O) j!( �9����4L =R r�" =7\ ��-� �!*!+'% 4J%�� �
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1- Error correction Model 
2- Banerjee  
3- Dolado 
4- Mester 
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0�	$* W3��� �� �J8 N�!+L .<!P( �	�:� #$� ���" w�����-7� 4L �-� =R �379:� #

?�* �!* <�	7L$��/* 4% �� �3��:��M	 ��* r�@	�� �!*!+'% �!3� .��>!* # �) �� �3(7� ��;�
>!* �3�!M	 �t^O w�=R �� 4L !�� �� !��PA� =��L ���) �% �3�;� 4���!*!+'% 4J%�� K

�$�3)��<�	7L �� �l7* �^� �(�- ) �!*�:��M	 ��!/* 4% =!" K�<;�!�� �!*!+'% C$��
*�!�7".
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>)� 4'`�* :����)R�% w*�" 4'`�* #�% 4J%�� KPE� >7�` ) �!*!+'$[��L ;� =�+
�-� =R =�7@�.
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4:��M* ���9P3 �(�- ��<�	7L >��M	 >��M	 �P- 4% �!** =��� �� �!*!+'% �) !3�
� 4%�#* ��71�67	 =�7	$?�* >��M	 j!( ;� !1�� !+\ <�)� �3 �� 4L ��� N$4�A%�) �
!M	�4J%�� �P- 4% ) <!" w�^� �!*!+'% �* K�s�71� ) �7"5+* �*c( �% �<��� =��� 

*��7".

��	�<�	7L >!* N�!*:
LGDP=-1.79+0.28LEC+0.29LCO+1.05LEM   

t(-6.04) (2.26) (4.63) (4.77) 
��	��!* !+'% >!* N:
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LGDP = -2.45 + 0.71LEC + 0.40LCO + 1.44LEM 
t(-2.64)     (4.98)           (4.83)        (6.48) 

��	�>!* N:ECM 
ECM(-1) = -1.79 + 0.28DLEC + 0.29DLCO + 1.05DLEM 

t(-2.53) (2.26) (4.63) (4.77) 
��%�-��% �4J%�� % �!*!+'% $?�* #$��6 �7PF* !" <��"� c@  4L �7J��P3 �3���% b
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*���/* 4Z��+\ 4L !+L���O ��)yt(��/* ;� <��5�-� �%�4�"�C �)xt(% � � �%$�����@A� 

�:�` 4%���/* =R ;� 4L �P� <��5�-� ��� ��7"$% S$+�� �� ��7" ���71 #)xt(�'( ��
�F��C�)yt(*�7C�&'( =7*;R �� !+$�F��C ����% ���6�� 4h+$4»)xt(�F��C �'(�
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45 ) >7E =7*;R K�)!` �	�%�Q��� ��-� .O$t7$Kd)��GU (%$* =��� ��@�(� 4L !+L�#

4@	� 4% =7*;R 67	 �78 >!* $����% N��� )�������� )��?�*$�9�A% �3����� .?�* �C�$�3�
������ ��@�(� �!+"�% ��* S3�L =7*;R #��!%� .�F��C)��G� (%$* =��� 4L !+L�=7*;R #
��*;�?�* 4L �-� �@�M* $!+"�@� �PFP3 �3� .�% �!�%� �� ]���� !�������� )��?�* $) �3�

4J%�� �]�- MPFP3 �%$-��% �� ���R #�+L$W.?�* �C�$� �3���4O�� ;� ��:) �<�7% K�
* �!+"�@� �PFP3�=�7	�67	 �78 >!* K$����% N�)��?�* >)� w6�5	 $h�	 �3�$��� w

��� j�F�� �� =7*;R ]�- ).

� 2�E ;����� ��9�&'( =7*;R V$A% 45 ) >7E [�Q��� 4% �@A� �F��C �$}�A` ��
�-� .%�Q��� 45 ) >7E �C��M �) 45 ) >7E ;� ��PL ��!"�% 45 ) 2�` ��3�� b-�+* ���F

���bx��L !3�78 .45 ) >7E �C� )�%�Q��� �%$45 ) >7E ;� ��� �M �) �45 ) �!"�% �3�
��6��67	 �78 >!* �� $����% N�* Y(�% �PQ	 4L !�7"$#!+"�% ���L�� �3)� ) |+\��

���H.(

����&'( V$-��% ��7* 4'`�* )� �� ��* ���  �C$��.

�I����( V&'$<�	7L �� ��!*f)&'($M6 �F��C �$u(

iI����&'( V$�!*!+'% �� �)&'($7 �F��C ��(

1- Vector Autoregressio 
2- Geweke  
3- bias 

4a�* <��� =��� w6�5	 ��71 4% �3�$?�* �!* <�	7L ��!�7".
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;�A � D;	�� �;�3�>,:	 �E� ����F,E	 )��- �)GDP �EM(

��	 )5��:

?�*$4�A%�) �DLGDP?�* )$l�	 �$���C �DLEM 

DLEM DLGDP 
?�*$4�A%�) �DLEM?�* )$l�	 �$���C �DLGDP 

DLGDP DLEM 
?�*$4�A%�) �LGDP?�* )$l�	 �$���C �LEM 

LEM LGDP 
?�*$4�A%�) �LEM?�* )$	 �kl$���C�LGDP 

LGDP LEM 
����&'( V$�!* <�	7L �)M6$u(% �!*!+'% )$#LGDP )LEM* =��� ��� 4L !3�

&'( �!* <�	7L$M6 �$u�K4��E ��%$#DLGDP )DLEM:�` �� ���� �7O) ��� 4L 
+'%&'( �!*!$� 4��E )� ��%$#LEM )LGDP���� �7O) .
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-	 I
>& ��)GDP �EC(
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?�*$4�A%�) �DLGDP?�* )$l�	 �$���C �DLEC 

DLEC DLGDP   
?�*$4�A%�) �DLEC?�* )$l�	 �$���C �DLGDP 

DLGDP DLEC 
?�*$4�A%�) �LGDP?�* )$l�	 �$���C �LEC 
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LEC LGDP   
?�*$4�A%�) �DLEC?�* )$l�	 �$���C �DLGDP 

LGDP LEC 
G��& :�,-�'(1 H�0

����&'( V$<�	7L �% �!*!+'% ) �!*$?�* )� #$�LGDP )LEC * =������ 4L !3�
3 �!* <�	7L$X&'( 4�7C$��%$#DLGDP )DLEC :) ���!� �7O)�&'( �!*!+'% �� $�

�4��E K��%$#LGDP )LEC ���� �7O).
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;�A � D;	�� �;�,:	 �E� �3�>�K	��/,-	 �CO2)GDP �CO(

J.B )5�� 

?�*$4�A%�) �DLGDP?�* )$l�	 �$���C �DLCO 

DLCO DLGDP   
?�*$4�A%�) �DLCO?�* )$l�	 �$���C �DLGDP 

DLGDP DLCO 
?�*$4�A%�) �LGDP?�* )$l�	 �$���C �LCO 

LCO LGDP   
?�*$4�A%�) �LCO?�* )$l�	 �$���C �LGDP 

LGDP LCO 
G��& :�,-�'(1 H�0

����&'( V$<�	7L �% �!*!+'% ) �!*$#LGDP )LCO* =��� �3�3 4L !$4�79Z
&'($% �$?�* #$� ��� �% �!*!+'% ) �!* <�	7L �� �3�$sc@  4L �7J��P3 �A �* !" <��"� W3 

,%�)� ;� %$#GDP )���� � !"��()CO )� ���������AL�$#%�L !(6��$+0+* ���
;�0* �A$J�* �{� �� �� ]��;7L �* 4���C�* <!3��* 4L �7J��P3 !"�3 �7"$4�79Z
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���!� ��.
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+M* NJ- �� ��������>!* ;� <��5�-� �% !1�� ARDL��� ���  Y0% ��7* �W.����V

45 ) [�Q��� �% 4L ��� =��� M* }�-��% b-�+* $^	��7" ��I%$^�>!* #ARDL)i,�,�,�(
; ��71 4%���C 4t��� ��!.4J%�� % �!*!+'% $���� � !"� #�B��� 2��* �4���- ��4���- 

��������CO2� �� >�?�"� �@A� ) 4���- ����� �7O) =�� .:�` �����6 4L ��!*!+'% b
PQ	$; #<!" <� ��9: �P����% ��������� CO24���- �,U���6 )�PQ	 �!*!+'% b$<�; #
<!" ��9: �P����% �B��� 2��* �4���- �,H��-� .:)�$�6 #�!*R�� S�L 4% b�

��������CO2* <��"� 4���- �� �% ) !+L�A5	 ��71 #$* ���^�� 4L �7"��������� �� S
CO2�)!` �� 4���- U�!1�� GDP)M ���^�� �� 4���- �* S�*)� ) !3�$�6 #�4% b

!*R�� S�L�B��� 2��* �* <��"� 4���- �� 4% ) !+L�A5	 ��71 #$* ��4L �7"
�^���B��� 2��* �� S��4���- GDPM �) ��)!` �� �� 4���- H��^�� !1�� ���� !3�78 S

)��	 .@E��!* !+'% >!* N(

ECMPQ	 $<!" <�; #-0.73 *�)� 4L !"�% 5+* ����l ) <�7% $s�* =��� ��/	 !3��s�@ 
1.36 * >7E >�-�<�	7L >��M	 j!( �	 !�L!+'% >��M	 �P- 4% �!*!M	 �!*��7" w.

)��	 >!* .@E��J8 N(

�� &'( ,%�)� j)� 4'`�*�%$?�* #$-��% ��7* �� �3����� ���  �� W�<��5�-� �% W3 4'`�* #
0�	 ;�$+@* �J8 N�&'( �% $�F��C �-��% ��7*����C ���  .&'($4t��� 4'`�* )� �� �

��C�!.&'($M6 �F��C �$u�<�	7L �&'( ) �!*$��� 4L �!*!+'% �F��C ���:�` �� =R V
�3��-� <!" 4t��� j7- �	 >)� .
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�a<�	7L ��&'( �!*$�F��C ���K4��E ��4���- >�?�"� �@A� ;� DLEM �% DLGDP 
���� � !"��M �) �O) 4���- :) ���� �7���&'( #$���� � !"� ;� ��M �) �4���- 

)DLGDP ( 4���- >�?�"� �@A� 4%)DLEM (���!� �7O).

ia&'( �!*!+'% ��$�F��C ��4��E )� ��%$���� � !"� #�M �) �4���- )LGDP ( )
4���- >�?�"� �@A�)LEM (���� �7O).

�a3$X&'( 4�7C$��%$���� � !"� #�M �) �4���- )DLGDP (B��� 2��* )�4���- 
)DLEM (<�	7L �����!� �7O) �!*.

Ua&'($��4��E K��%$B��� 2��* #�4���- )LEC (���� � !"� )�M �) �4���- 
)LGDP (:) ���� �7O)�3$&'( 4�79Z$��%$���� � !"� #�M �) �4���- )LGDP ( )

B��� 2��*�4���- )LEC (���!� �7O).

�a3$&'( 4�79Z$��%$���� � !"� #�M �) �4���- )DLGDP ( �������� )CO24���- 
)DLCO (���!� �7O) �!* <�	7L ��.

�a3$&'( 4�79Z$��%$���� � !"� #�M �) �4���- )LGDP ( �������� )CO24���- 
)LCO (� �� �!*!+'% �����%�+% ���!� �7O) =���+0+* #�;�0* �A$J��� ]���7L 

&'( [7\��\$��F��C �� ��7* �� ����!� ��@�(� =��.
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