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Abstract 

According to the importance of clean energies in the reduction of greenhouse gas emission 

and environmental damage, in the present study, the impact of renewable energy 

consumption on economic growth in the D-8 group countries was investigated over the 

period of 1990 to 2014. According to the panel stationary property of the variables, the 

panel autoregressive distributed lag method (Panel ARDL) of mean group (MG), pooled 

mean group (PMG), and dynamic fixed effect (DFE) estimators were investigated. The 

empirical results implied that the pooled mean group model emerged as the most efficient 

among the three estimators. The results of causality tests indicate that there is a 

bidirectional causality relationship among clean energy (renewable), non-renewable 

energy, and economic growth in D-8 group countries. The results show that controlling for 

the other variables, a 1% rise in clean energy causes is likely to cause a 0.15% increase in 

economic growth in the long-run. Also, the results showed that in the long-run, a 1% 

increase in non-renewable energy will decrease the economic growth of D-8 group 

countries by 0.12%. Also, empirical results indicate that investment, employment and 

technology have a significant and positive effect on economic growth in long run. 

According to the results of present study, clean energy production and consumption must 

be increased in the D-8 countries. 
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Apergi and Payne (2009) 

e
 C�(�   	%��?!� ! lR� 
Error correction model 

ECM 
./� ��=�; .�$r�  

 2���� ! E.(.R�� "��G ���!
 �� ����� 0�,( 0�H �� E.(
 ���� �/ �� ���,
-� ./�

../ .�$�� �K��( ��W$�(  
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	R$�� ! z����  )a2010( 

Apergis and Payne (2010a)  
e
 C�(�   ?!� ! lR� 	%��

ECM  
./� ��=�; .�$r�  

 "��G ���! 2���� ! E.(.R��
 �� ����� 0�,( 0�H �� E.(

 ���� �� �� ���,
-� ./�
../ .�$�� 	��R� ��W$�(   

) C���W�
 ! ����2016( 

Tung et al. (2016)  
e
 C�(�   "��G ?!� ! 	%��

��J����  ./� ��=�; .�$r�  
 0�,( 0�H �� 	�G �'���

 b�R
$! �� ���,
-� ./� �� �����
../ .�$��  

W�
 ! 	�-���() C���1399(  
 ?!�NARDL  

Nonlinear autoregressive 
distributed lag  

"x�<T ��=�; .�$r�  
��/ C��( 	�G �'���  "UV( ��


 ./� �� ����� 0�,( 	<R( !
../ .�$�� ���,
-� 

����� 0�,( �� .��r� �� �� ����� ! ./� i�U��� (�$I�.$.J�) ��� ��
  

) C���W�
 ! ��d����2016( 

Bhattacharya et al. (2017)  

e
 C�(�   ?!� ! lR� 	%��
FMOLS  

Fully modified ordinary 
least squares  

���>��� ��=�; .�$r�  

����� 0�,( "UV( ��1r�  ��

 ���� ���57  �� ����( .N��

 ���,
-� ./�38  �� ���� ����
 .�$r� ��� ����� 0�,( �R�(�

../  

	#�[�� -) K��&2016( 

Inglesi-Lotz (2016)  
?!� �� lR� "��1 E��1� ./� ��=�; .�$r�  

 ��
���� �� ��� ����� 0�,(
�}G12OECD  Organization 

for Economic Cooperation 
and Development countries 
 ���,
-� ./� �$�K;� OG�� *

	(.��/  

) C���W�
 ! �R��2019( 

Singh et al. (2019)  
e
 C�(�   ?!� ! lR� 	%��

FMOLS  
 .�$r���=�; ��
  ./�

	� ! 	;�H 

 ��Uf� �� ��� ����� 0�,( �1�
 ��
���� ���,
-� ./�

F�T��  �� �#$�D( �� �%���
�%��� ��
����  �
��� �
;�$
"��  

) C���W�
 ! 	��J$���~ 1397(   lR�ARDL ���>��� ��=�; .�$r�  

�;�H !� ! "UV( i�U���  )�� ��
 ./� ! ��� ����� 0�,(
��
R( ��
���� ���,
-� 
../ .�$�� �%��� F�T��  

����� M�W<� �� ����� ! ./� i�U��� �$I���.$.J� ! �$I�.$.J� ��
  

) C���W�
 ! C��!�2014( 

Ucan et al. (2014)  
e
 C�(�   ?!� ! lR� 	%��

FMOLS  
./� ��=�; .�$r�  

 (���) �$I�.$.J� ����� 0�,(
 ���1r� ����� �� �$I���.$.J� !

 ./� �� 	<R( ! "UV( ���,
-�
15 .���� ��!�� �$��+�� ����  

) �
$�2016( 

Ito (2016)  
?!� �� lR� "��1 E��1� ���>��� ��=�; .�$r�  

 ! �$I�.$.J� ����� 0�,(
 ���1r� ����� �� �$I���.$.J�
 ���,
-� ./� �� 	<R( ! "UV(

�%��� ��
R( ��
����  �
;�$
.����  

) 	��(2017( 

Matei (2017)  
 lR�ARDL 

 .�$r���=�;  ��

! 	
x�<T ���>���  

 ! �$I�.$.J� ����� 0�,(
 �� "UV( ���1r� �$I���.$.J�
 ��
���� ���,
-� ./�
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�}GOECD  .����  

) C���W�
 ! K(���2018( 

Adams et al. (2018)  
e
 C�(�   ?!� ! lR� 	%��

FMOLS  
���>��� ��=�; .�$r�  

 ! �$I�.$.J� ����� 0�,(
 �� "UV( ���1r� �$I���.$.J�

 ��
R( ��
���� ���,
-� ./�
.���� �D$�;   

) b���$q$! ! C��T�2020( 

Rahman and Velayutham 
(2020)  

e
 C�(�   ?!� ! lR� 	%��
FMOLS  

��=�; .�$r�  	
x�<T  

 ! �$I�.$.J� ����� 0�,(
 �� "UV( ���1r� �$I���.$.J�

 ��
R( ���� 9R� ���,
-� ./�
.���� ���   

) C���W�
 ! w�';1391(   ?!�Pooled Least Square  ./� ��=�; .�$r�  

�'���  0�,( )�� E.(.R�� �
����� �$I� .$.J� ��
 .$.J� *

 �� ���,
-� ./� �� �$I���
 F�T �� ��
R( ��
����

../ .�$�� �%���  

	( C��� p�; E�%&�'( �!�( �R�(� �� 	�� y;��� *.
�     ������ ��1r�� )��� i��U��� �  ���

���� �&�- �� �$I�.$.J�� ����� ! ��� ��
        ��
��@
( ���,
-� .�/� ��� �$I����.$.J� ���


     ��� b�c ."��� .�/� F��T �� ! �
/�� �(��� C�RS�
 *�R�(� )$� �� E�D�D+� ! ���.� ���!
   ��1� M��W<� �� �� ����� ! ./� i�U��� ! ���� ���- b�� �
�� �� 	�%; �
!j� �� "�� ��~

����� 0�,( �.$.J� ! (�$I�.$.J�) ��� ��
     2!��� ��
����� ����� �$I��� D-8  	�����
F.( �� 	���
�� ��#( C��� ���� ."�� 2���     �� ���=�( M�$��]� 	��U( *�R�(� )$� �� 	��G

  ."�� 2./ s$��� �(���  
  

3��2	 �	�3
 .  

2�[R� 	��
�� C�K�(    C  .��&�� s'�� ��� *.�&�� l(��G �� ���,
-� ��
     ! "��� ��I���1� ��

 l(��G �� 	,�,�� lW/�
  "��� 	f$.� .���� F�U�� �� .�&�� �R�(� �� 	�!�<
( 9$�
� *.�&��

2�[R� .�&�� �� 	( )��%� �� ���,
-� ./� s'� ��
$�f� ! l� .�&�� *�
 ..R�   �� .��&�� l(��G *�I&
2�[R� .�&�� �� �� ����@� y$�H 	( ��J$� �
 	( *.RR�        ����- ��1r�� "�+� �� ���,
-� l�� .R����

*����� )$.� ..R
� �� �� 	%��� 2�[R� �
 .�&��     ��
;�� ���� �� n��
�( .�&�� l(��G �������
	(:��/  

)1(  ( )iY f x=
 

) �'��� ��1 *(Y:  ! l� .�&��ϰi	( L�; )�RS�
 ."�� .�&�� n�
�( l(��G *   )��� ��/
�'��� *.�&�� s'� ! .�&�� l(��G )$� �� 2��<
��   M�$�
 �$�K;� *	R%$ *���� ���! e�D
#( �
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2��f� ��	( .�&�� �$�K;� OG�� ���,
-� ��T�� �� ���I( ��
     ��� ��� 	�(���G �� 	W$ .����
	( ���- 2��<
�� ���( .�&�� ef( l(�G C��RG lW/ �� ����� *����   ��� *"��� C  n�
�( ��
 

"�&�%; �
��� �� 2j$! 2�[$�� �� 	��(.> ! �.�&�� ��
     ��1k�( ��D� ! "��� �����>�� ��
	( �<$� ���,
-� ./� �� F.( �� ..R�      �� ���� �!���� ! �$�(��� ��fR� *M��q��]� ./� ��


ef( �$��� �� *F�T )$� �� ..R
#
 ���,
-� ./� �� �1k( l(��G )$��    l�(�G *.�/� .$.� ��

 �� K�� �����  ��'��� ��� �1k( l(��G ."�� �
;�����- �������( 	�!�<
( "��
� ����   )��� �

"�&�%; ! ����� 0�,(     	��� "�&�T �� 	W���q��]� .�&�� Z��� �� 2��<
�� �� *���,
-� ��

 "�� �$� b�; ��)and Cleveland 2004 Stern.(     

)2(  1 1 1( , , ) ( , , , , , , )m n PY Y f A X X E E=K K K  

C  �� �� Yi   *���,
-� n��
�( E�.�&�� ! E�(.> *Xi*      ! �$�(��� l��U- �� .��&�� l�(��G
 *��� �!��� Ei! ����� l(�GA     *.��&�� ���� *����� )$.� ."�� ���&�RW� "�%=! |>�/

) ��� �!��� �� 	%��� �fR�L) �$�(�� *(K lW�/ ! (     ������ n��
�( ���
)E (   ��
;�� ���� ��
�'��� *��/ ) �3�� (  .(  .
��> "��)and Cleveland 2004 Stern.(    

)3(  (K,L,E)Y f=  

   b��� ��� "��� �%&�'( b�J�� 2��/ e��R� ���� 	$�RU( *./ C��� p�; ��� �� �S�    ���

	( 2��� s�=�� ?!� ! ���( �&�- �� C  	��G .��/ 

 

45�� � �
!
 .  ��  

   ��'��� y���'( �
!j�� )$� �� ) �4     ���� !� ��� *������ ���� *( 0��,(  ������  ��
� 
.J�$I���.$�  (�����)! .J�$I�����.$�  	��( M���W<�  ����/)Dogan, 2016 Rahman and 

Velayutham, 2020;.(  
)4(  ( , , , )it it it it itY f K L RE NRE=  

�1� 	���� ���R( �� �$�(�� ) ���I�K*(  ) F�@
�/�L  ������ 0��,( *(   �$I��.$.J� ���

)RE) �$I���.$.J� ! (NRE�� ( ./� ) ���,
-�Y *(�'��� ) �42��� �#T �� (   ��� *l��� ��


h�� Z��� b�; -wq��� Cobb-Douglas 	( 2��� C���  .��/.��$z i  !t  ��� ��� ���  ����� ! 
C�(� 	( C��� ��  .
�)Rahman and Velayutham 2020.(  
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)5(  31 2 4 itu

it it it it itY K L RE NRE e
ββ β β=  

)$� �� ���� �� �� 2��<
�� �� Z���� ��[&$�
	 �� 2��� �
� l���* �
�$9 �
f��  ������  �(	   .�
�
)Shahbaz et al., 2016.( �I& e
$��[& �� ) �'��� )�;�H �� ����5h�� Z��� b�; *( -  *wq���� �� �
��'�� )6 (	( l$.U�  ��/)Rahman and Velayutham 2020.(  

)6(  1 2 3 4it it it it it itLnY LnK LnL LnRE LnNRE uβ β β β= + + + +  

) �'��� ��6 *(Ln *��[& 0�%($e
 UH�%	 .�� ."��$z i  !t   l�U- .�R��(  ����� !  C��(� *
 E��UGu ! �'��� Fq>� �K� *β    	�( C���� �� 	�R���� ��
�
(����     ����( ���
��@
( ..�R
�

  �� .�R���UG 2��<
��Y      ���) 	�%-�! 	��>�� |&��>�� .��&�� ������ :     .�/� �� �����%( C���RG
"����- ! �c� ���#T ���� ���� (�����,
-�  F���� "����1 ����
2010 �U����+(  ."���� 2.��/K :

�$�(�� "��- ! �c� �#T �� �� ����� |&�>�� ���I�  F�� "��1 ��
2010  �U���+(   2.�/
l(�/ *|>�/ )$� *"�� �R$K
 ��
 	;�=� �� 	$���� ��
 "��1 *��,
-�  ���  2����
  E�����@� 

|&�> �� s'� �����( "�� .	$���� ��
 "��1 l(�/ ��Uf�  *)��(�   )��/�( .�$�> Ec  ! 
*E�K�fJ� ">�� 2��� �
* 2�� )
  !  *"�� 2���L"�� l��/ "�%�� 0�%( : ��   �.�N��

"�%�� �� ) F�%;�)� 15  ��64 F��(  �� ��	(��   .�����RE:   ����� 0��,(   ��&�- �� ���� �
����� ��
         ! "��� ������ 0��,( l�� �� Z���R( )�$� ef�� E��N �� �$I�.$.J�NRE :

E��UG ! �$I���.$.J� ����� 0�,(  Z��R( ef� �� "�� ������  ��
�  �$I����.$.J�   l�� ��
) ����� 0�,(2019 WDI.(  

�� 2��� ��
 l��� K�� .R���
 F.( ��
 ��� �� *	��(� E��N  ����   C���� �
�#$�  *��
��@
( 

��]#( C������ 	[
>�� p�.,( .
��> "/�� !  2.
��(R2 	/�� *c�� �� ���! ��@
( C�(� 

�� �'��! i�U��� 	D�DT )�� �
��@
(  "#��)Gujarati 1999(.  *)$�����R�  �������  C��(�   ���$� 

.T�! 2��� ��
 *l��� "f�  )���}�  "+�N !  ���U
G�  *9$��
�  ���(�  ��!��=    )�$� �� ."���
�
!j�*  *�
��@
( 	$�
#$� 	���� ���R( �� ��!� C�(�   )$��& 	$�
#$�  ) C����W�
 !2002 *(

)Levin et al., 2002  ) C����W�
 ! e�$� ! (2003) *(Im et al. 2003 (   ."��� 2.�/ 2��<
���  ��
    ) ��R�S$� ! �!c ��%&�'( ��� ����� �� *�(���2006) *(Love & Zicchino 2006  ! ��[$��� ! (

) �!c2016) *(Abrigo & Love 2016";��
� �� (   ����� *�
$� l��� �&�- �� ��J���� "��G
   ��'��� .��$r� L��; �� ../ 2��<
�� �
��@
( C��( 	�G Y��!� C�(�    @
( C���( 	��G �  ! ��
��

�'��� ����-�� ) �6 �.%� b�� *()���� 2���� ! E.(.R�� �'��� ."�� E.(  
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�� �%&�'( )$� �� ���R( )���� ����� 	%��e
  ��1r�� �� 	/��  �(���$�  ��I���*  *F�@
�/� 
0�,( ����� �
� .J�$I�.$� ! .J�$I���.$� ��  .�/�     ��� 	+��=����> F.�( �� ����,
-� 

�<-! ��
 2��
#� 	���� Panel ARDL
     	+��=�� ���> "�;��
� ..�/ 2��<
��  ���  ��<-!  ���
 

2��
#� 	�j$! ����� *	����         �
���� ���>� E��%&�'( �� 2.�/ ����( ��� "�� 	U��R( ��

       ����( ���
��@
( ��� ������( �� ?!� )�$� *����� �� .���� ���- C��[�
!j� ���� ���(

 s'� �� ���.%� ! .R/�U� �
#$� s'� M$ �� *F.( �� 2��<
��)I(0)(    M�$ ��� ���.�%� !   ����
l=�<�  ����)I(1)( 	( ���- 2��<
�� ���( *.��/ �
#$�  ����)Pesaran & shin 1998(.   )��RS�


2��� ��! �� �� ";��
� )$�       2��<
��� l���- *.R�/�� 	�c��H 	���(� ���� ����� �� l��� ��

."�� 0�'%�� ?!� )$� �
U&�       ��! ��� �� �I�& ! ���� 2��� ��.�%� ���,> �� 	$c��� ��$I�
F.(  2��� �.��� ��.%� �� 	$�
       ���� C�!���; ������� 	���(� ���� ���
)Ahmed et al. 2016.( 

	+�=����> ";��
� �� �<-! ��
 2��
#�   "�f� E!�<
( ?!� �$ ��
>�� �� ����� *	����
2���� Y��!� ��! �� E.(      	�
!�� C���( ?!� l(��/ ��� "��� E.�(.R�� ! Mean Group 

(MG)	D�<�� 	
!�� C��( ?!� * Pooled Mean Group (PMG)    ��$�� "���1 E���1� ?!� ! 
Dynamic Fixed Effect (DFE)     	$��R
���� �V��.�T �����! �� �� ���I( ?!� �� �
 ."��

	( 2��<
�� l��� h�d��d ..R$��� ARDL Autoregressive distributed lag   ����(   �� 2��<
���
�'��� y��'( �%&�'( )$� ) �7:"�� (  

)7(  
-1 -1

' * '
, - , -

1 0

p q

it i i it ij i t j ij i t j it

j j

DY m B X l DY g DX e
= =

= + + + +∑ ∑  

C  �� ��1, 2 , . . . ,i N= C���    ! ZH��D( ��.�%� ���1 , 2 , . . . ,t T=    2�!� ��� 2���/�
 .���� 	��(�D 	( C��� �� �
��@
( F!� �U��( l=�<� �'��� )$� ��  .�
� .Y:    ��) �
�#��! ���@
(

  ! (	���>�� |&���>�� .���&�� ������� ���%&�'( )��$� X:  �������) F.��( 	+���=�� ����
��@
( 
�$�(����     ������� 0���,( ! (�����) �$I���.$.J� ������� 0���,( *F�@
��/� ����� *���I���

(�$I���.$.J� ."��l C��� 2���� �$�= ��  ! �
#��! ��@
( �<-! E.(g 2���� �$��=   E.�(
)�RS�
 ."�� F.( 	+�=�� ��
��@
( �<-!m C���   ! Z�'D( ��
 "��1 E��1� ��e   ���'>

  ."�� 	;��,�  
	+�=����> ";��
� ��
>�� )�&!� �� ! ��<-  ���
  2��
�#�   C���( ?!� *	�����  	�
!�� 

)MG ( �� "��  F��� ��1995  ������   .�/)Pesaran & Smith 1995(   �$���= ?!� )�$� �� .
)�[���( y$�H �� E.(.R��      	�=�G Z�'D( ��
 ����� 2./ ��! �� E.(.R�� �$��= �� ����
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�� �� ���� �
 ���� F�V( ��H 	( "��    ���! ��� �$���= *�.U( �� L�G ?!� )$� �� ..$ 
 "�� E!�<
( Z'D( �
 ���� ���%( ��'> !)Chaitip et al. 2015.( C��( ?!�   	�D�<�� 	
!��

)PMG) C���W�
 ! C��#� Y��� (1999 *()Pesaran et al. 1999(  ?!� )$� ../ 2��� �%���
   ! ��� 	�R[�
 �$���= E.(.R�� �� �
���� b��� ���� 	�( ��     ���I�( ?!� �� ��(� ..�$���

2���� �$��=     *E.�(.R�� F���%� "��� �� l$.%� ���R( �� ���� �
 ���� 2./ ��! �� E.(
  ..R
#
 )[�
��  

) �$�� "��1 E��1� ?!� ��DFEC��( ?!� C�S�
 ( e
 �$��= *	D�<�� 	
!��   	�%��
      "���1 E���1� ?!� ."��� C��#W$ �
����� b��� ���� 2./ ��! �� E.(.R��  m0q>����$��

C��( ?!�      2����� �$���= ! "��� ���
�� l$.�%� "G�� �����  	D�<�� 	
!��   C  E.�(
  "��� Ec��%( 	��(K�
 �$�� lW�( ����� �$�� "��1 E��1� ?!� )�RS�
 ..R
#
 )[�


)Baltagi & Kao 2001(.           �� )�[�
 ���/ L��; ��� ��� "��� ��!��= ���'( )�$� ��~
C��( ?!� *E.(.R��  	D�<�� 	
!��C��( ! �$�� "��1 E��1� ?!� !� �� �#$�D( ��   * 	�
!��

 "�� ������)Pesaran et al. 1999.(        �� ?!� ��� )�$� C���( ����R( ���[&� h���
�� "f�
) )���
1978 *()Hausman 1978( ../ 2��<
�� ��=�;   C���� C��(�  )$�  ���  )�$�  "���  ��� 

E!�<� �� *�$��= M����
#�� ! 2.G�- .R( *"#��      ������ ���R%( ��� *���=�; )$� �� b.G
 ����! ��PMG  ����! �� !� �� "U#�MG  !DFE  "��)Ahmed et al. 2016(.  

)8(  H0= Difference in coefficients no systematic 

H1= Difference in coefficients is systematic 

 ��
��@
(���( 2��<
�� ����� l(�/ �
!j� )$� �� .�&�� |&�>��  ������ *	%-�! 	�>�� 
�$�(��   �$I����.$.J� ������ 0�,( ! (���) �$I�.$.J� ����� 0�,( *F�@
/� *���I�  ���  
E��N  2!�� 	(q�� ��
���� ���� *l��� D-8  F��� 	�H   ���
1990 – 2014   �� ��q��(

2��� 2�[$�� .$��� ����
�� 	��f� M��� ��
1    ���
$�f� ! O�+� ! 9$��
� �&�- �� �%&�'( 9$�
� .
Z�� �J�
� ! �.R� ."�� 2./ ?��K� ����  
 

578� � 9���	 .  

   ����( ��
����� M�W<� �� �%&�'( �� 2��<
�� ���( ��
��@
( *F.( ��! �� ! 	���� �� lU-
 F�� ���� *	����2014 ) F!.� ��1  ."�� 2./ ?��K� (  
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)�:F )1�
�
 :( D !	"# �
 �
	?�*� 
��# ;	�  

���9  Y  K  L  RE  NRE 

C��$�  5916/289 1431/700 30/449 28/394 2995/096 

�K�!.��  3692/942 1195/416 46/198 331/062 552/848 

?�q[R�  922/161 266/146 36/833 83/631 138/589 

C�
#���  1111/195 135/028 34/006 225/773 258/671 

�����  13312/027 3792/200 36/362 183/152 1394/675 

�K&�(  10398/760 2713/863 45/667 141/545 2825/996 

�,(  2608/375 409/733 32/430 47/807 767/180 

�$�J��  2563/092 398/607 29/228 666/434 96/956 

�V��.T  13312/027 3792/200 46/198 666/434 2995/096 

l-�.T  922/161 135/028 29/228 28/394 96/956 

)�[���(  5065/606 1292/837 36/397 213/475 1128/752 

 :LMN#)WDI 2019(  

 :O<K��Y  I� # �(�P
) ��M�
 Q!	M	� :<!�� D���*K D�	#�* �(�P
) D���* ;��L8 L  )	R�/� S��
 �(:T�
)RE ��8��<9) U	� ;H��� I��# D���* -  � (>?�NRE  ��L�	�:�:
� ;H��� I��# D���*

��8��<9) - .>*� (>?�  

    2!��� ��
����� ����� (����� .( ��) ����� 	�>�� |&�>�� .�&�� )�[���( D-8  �!.�T
5066 �U�� ."�� �c� 	( C��� �
���� �.R�        )$��c��� �K&��( ! ������ ����� !� ��� .�
�

	( ���- b�� 2�[$�� �� *C��$� ..���� �� ����� .( �� C�K�(    *��$�J�� ! ��,( ���� !� ! ����
�#W$ ��
U#� �$��D(      ! C�
�#��� ��
����� ��� i����( ������ .( �� C�K�( )$�
�� ! .���� 	�
."�� ?�q[R�  

����� 0�,( C�K�( 	����        *F!.�� )�$� �� *�$I����.$.J� ! (����) �$I��.$.J� ���

  2!��� ��
���� �$�� �� �#$�D( �� �$�J�� �� "�� C  �� 	��T D-8   C�K��( )$��c��� �����

����� 0�,( � ! �$I�.$.J� ��
����� 0�,( C�K�( )$�
�     ."��� �$I����.$.J� ���
86 
	( )�(r� ����� ��� Z��R( y$�H �� *�$�J�� ����� 0�,( .N��      y�$�H �� ���.��G ��� ���/

"#$� �����  "�� (w�(���) 2���)WDI 2019(.   C�K��( )$�
�� ����� *C��$� ���� *l��D( ��
����� 0�,( �� 0�,( )$�
��� ! ��� ! �$I�.$.J� ��
���    ��� ."��� �$I����.$.J� ��
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���H ����� 0�,( .N�� M$ �� �
�� ��      	�( )�(r�� �$I��.$.J� Z���R( �� C���$�   ! ���/
�$�(�� ����� Y��
( ."�� �$I���.$.J� Z��R( �� 	D��(     	����� ����( ��
����� �� ���I�

 �!.T1293  �
�� ! )$�
��� ����� �� C�
#��� ! ����� *C��( )$� �� �� "�� �c�  C�K��( )$�
�$�(��     2!��� ��
����� �� F�@
�/� ��� Y��
( *)�RS�
 ..���� �� ���I� D-8  �!.�T36 

     ��$�J�� ! �K&��( ��
����� ��� ����� �� F�@
/� C�K�( )$�
�� ! )$�
��� �� "�� .N��
.���� y�%�  

      ��� "�;�����- C��(�  ����( ��
��@
( 	$�
#$� *h~�� C������ �� ������� ���R( ��
 C  9$�
�) F!.� ��2"�� 2./ ?��K� (.  

))�:F2 D !	"# 
��# ;	��<R�# ;��2 $�	� :B�� D��� 1�#@Y Z�	�� :( 

	��<R�#  
) 1��	J(� � ���!2002(  

Levin et al. (2002)  
) 1��	J(� � 0��2003(  

Im et al. (2003)  
 >< K�
��	����  

O"*  D?��  O"*  D?��  

LnY  )516/0 (040/0 861/4 - ***
 )000/0(  592/0 -  )726/0(  776/3 - ***

 )000/0(  I(1) 

LnK  145/2  )984/0(  702/10 - ***
 )000/0(  752/1  )960/0(  951/10 - ***

 )000/0(  I(1) 

LnL 977/0  )835/0(  929/5 - ***
 )000/0(  595/1 - ***

 )944/0(  546/5 - ***
 )000/0(  I(1) 

LnRE 467/1 -  )071/0(  262/7 - ***
 )000/0(  281/1 -  )010/0(  977/8 - ***

 )000/0(  I(1) 

LnNRE 371/1 -  )085/0(  664/9 - ***
 )000/0(  556/1 -  )059/0(  970/9 - ***

 )000/0(  I(1) 

D��	� :LMN# �� # [<��� D2 ***�**�*) D !	"# ;	�  O"* �
 ;��
10 �5  �1  (>*� :T�
  

1	<2 -����� $M�
 
�:�� :O<K�� �� # )	(�B� O"* �8 .>*� ;��
 

!� �
 w��� �� C�(�  )$�& 	$�
#$�  ) C����W�
 !2002) *(Levin et al. 2002  ! e�$� ! (
) C���W�
2003) *(Im et al. 2003����� *���,
-� ./� ��
��@
( ���� ( �  �$�(���   *���I��

 ���=�; *�$I���.$.J� ����� 0�,( ! �$I�.$.J� ����� 0�,( *F�@
/� ���    	�RU( �<�N �
w �� .T�! ��$� ���! �� ◌ۤ! 2.�� �� *sH �l=�< �U��( � F!� C  �
 "��
#$�.  

   ��
>���� ��
��@
( C��( 	�G �'��� 	���� �� *��J���� "��G ";��
� w��� �� *�(��� ��
./ ) F!.� �� C  9$�
� ��3../ ����� (  
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))�:F3(:!�� 1�#@Y) ):# ;	��<R�# �<2 ><�� 1�#@Y :(  

 
�F� �:� :�?T ]��
;�
��8 ><�� D"2�� 

LnY LnK  LnL  LnRE  LnNRE  

LnY - 97/674
*** 

169/390
*** 

484/881
*** 

16/993
*** 

LnK  96/224
*** 

- 156/617
*** 

159/841
*** 

28/992
*** 

LnL  36/932
*** 

6/679
** 

- 2/674 20/533
*** 

LnRE  77/479
*** 

64/799
*** 

223/265
*** 

- 23/215
*** 

LnNRE  124/210
*** 

47/631
*** 

165/806
*** 

209/676
*** 

– 

 :LMN#D��	� �� # [<��� D2 ***�**�*) D !	"# ;	�  O"* �
 ;��
10 �5  �1 (>*� :T�
  

 :O<K��Ln   .>*� ^�
� ;	��<R�# D2 1��* ;	��<R�# >(* @� ><�� 1�#@Y >_F � 0���	�! I� #  

C��
 ) F!.� �� �� ��H2	( 2.
��( ( ����� *��/    "��G *�$I��.$.J� ����� 0�,( �
�[$� �� ! "#�� F�@
/� ��� "�%=!  ��'��� *�
  ��;�H!� ��       ��%&�'( ����( ���
��@
( )���
 ��'��� ���! �� ."�� ���-��      ������) ������ 0��,( C���( ��;�H!� �    ! �$I��.$.J� ���


	( *���,
-� ./� ! (�$I���.$.J�      2!��� ��
����� ����� ��� ";�� �J�
� C��� D-8 �� !
2��� 	( .�$r� ���>��� ��=�; *�%&�'( ���( 	��(� � ��/"���� *�[$� E��UG �� .    ��� 	$��


	( ����� 0�,( �
�� OG��    )���
 ��� ! ���I[� ��1r� ���,
-� ./� �� "�� )W�( *��/
    ��� ���I�( ���=�; .�$r� .��/ lD
R( ����� 0�,( �� K�� ���,
-� ./� �� E����@� *�����

) 	��( E�%&�'( 9$�
�2017) (Matei 2017 ) 	R$��� ! z����� *(b2010 ()Apergis and Payne 

2010b( ) 	R$�� ! z����� !c2010 ()Apergis and Payne 2010c( .���� 	�����
  
  �� ������� ! ��� ����� 0�,( 	W�W<� �1� 	���� �� �=�T �%&�'( 0.
 �� ���� ��

����� 0�,( �&�- �$I���.$.J� ! �$I�.$.J� ��
 �� ./�     E���1� 	����� "��� ���,
-�
 ��R� �� �
��@
( )$��$�(�� �1� F�@
/� ! ���I� �� ./�      	����� 9$��
� *.�/ 2.�$� ���,
-�

�'��� 	( C��� �
��@
( )�� 	�G �    	�( 	��>�� |&��>�� .�&�� ����� ��@
( �� .
�    ��� .�����
�$�(�� ����� ��
��@
( ! �
#��! ��@
( C��RG *���I�       ������ 0��,( ������ *F�@
�/� ����

C��RG �� *�$I���.$.J� ! �$I�.$.J� .��/ �
;�� ��� �� 	+�=�� ��@
(.  
  ��'��� ��! ��� ���R( �� �(��� ��   2����� ! E.�(.R�� �    ��1� E.�( 0��,(  ������  ��
� 

.J�$I�.$� ! �� �$I���.$.J� ./� ��
���� ���,
-� 	(q��  2!�� D-8  ���W$!� ��Panel 

ARDL ../ �
;�� 2�f�  
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))�:F4���a� 
��Y�2 Z�	�� :( ;H��� I��# ��L�:�:
� ;	�  ;
	���� :/� �2 ��L�	�:�:
� �
;	����9 ���8 8 -D 

�<R�#  [���K  �	< # ;	"M  ��	#Y t )	(�B�  

    E.(.R�� �'���    
LnK  351/0 ***

 014/0 457/24 000/0 
LnL  340/0 ***

 091/0 707/3 000/0 
LnRE 149/0 ***

 041/0 638/3 000/0 
LnNRE 121/0 - ***

 039/0 047/3 - 002/0  
Trend 006/0 ***

 001/0 934/3 000/0 
C 410/1 ***

 385/0 928/3 000/0 
   2���� �'��� E.(    

DLnK 062/0 **
 026/0 337/2 020/0 

DLnL  596/3 297/3 096/1 - 274/0 
DLnRE  004/0 - 080/0 053/0 - 957/0 

DLnNRE  064/0 062/0 031/0 304/0 
ECM 322/0 - ***

 080/0 992/3 - 000/0 

Schwarz criterion = 282/4 -  Mean dependent var = 026/0  

Akaike info criterion = 271/4 -  SE. of regression = 017/0  
Log likelihood = 172/578  SD. dependent var = 037/0  

 Hausman Test = 78/1 ( 635/0 ) 

D��	� :LMN# �� # [<��� D2 ***�**�*) D !	"# ;	�  O"* �
 ;��
10 �5  �1 (>*� :T�
  

:O<K�� Ln  �� <EA 0���	�! I� #D �	��<R�# )�� DE��# $K	?� Trend  ���	#@ :���C  � �:E# @� ]��
ECM 	"M O<C�� D�(F .>*�  

 ) F!.�� �� )���
 C�(�  9$�
�4      ���=�; �� b.�G ��� ��� "��� C  �� 	���T ( 0H ��
�'��� ) �8 ����! �� 9$�
� *(PMG ���� ! 	$���� ��   *)$�����R� ."��� �����>�� ���c�� ���

����! �� �� lN�T 9$�
� *�(��� �� PMG 	( ���- 	��$��� ���( .����  
  *F.�( �� �
��@
( 	�
$��[& lW/ �� ���� ��  �$���= ���  "���  2.�(   ) F!.�� ��4 ( ��

(	 C��� ��    ������ ���� C��RG �     (������ .�( ��) ����,
-� .�/�      �� M�$ ��
 ��� "U�#�
 ��#<� �H���( ��
��@
( .���=�� �� b�c�s �� �� "���� � �
�
(�����  +�,� F.(�s   ��'>
� �U��( l=�<� lW/ ��F! (	 .R/��.  
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 ��W$!� 9$�
� Panel ARDL	( C���   ������ *.�
�  �$�(��� �     "�&�T !� ��
 �� ���I��
2���� ! E.(.R�� 	R%( ! "UV( �1� *E.( ,
-� ./� �� ���   )$��c��� *E.�(.R�� �� ! ���� ���

	( ���
�� �� ���H �� ."�� 2��� ��,
>� ��> �� �� �$�=     �$�K�;� .�N�� M�$ �� *�!�
�$�(�� ����� ��  �!.�T E.(.R�� �� *���,
-� ./� |>�/ *���I�35/0    �$�K�;� .�N��

 ..��$�K;�$� s'� F�@
/�* y��'( ���
��* 	( ���,
-� ./� �$�K;� �� �JR( ! ��/   w���� ��
      �!.�T �� �� E.�(.R�� �� ����,
-� .�/� *)�����/ "�%�� �� �$�K;� .N�� M$ *9$�
�

34/0 	( �$�K;� .N�� ..
�  
 9$�
�F!.� )4(   	�( C����   ��� .�
�   ��1� 0��,(  ������  ��
�    �� �$I��.$.J� ! ����

"UV( �D� *�%&�'( ���( ��
����    ���� ����,
-� .�/� ���Uf� �� . ���   ���H�  ���  ����
�� 
(	 �!�* �� M$ .N�� �K;�$� �� ����� 0�,(  )$������ *�
      *Y$���/ �$��� C���� "���1 ��� 

./�  ���,
-�� ��  E.�(.R��*  �!.�T 15/0  .�N��  �$�K�;�  .���$ *l���D( �� .   ��1� 0��,( 
����� �
� 2��&  ! �$I���.$.J�  	�( �JR( ���,
-� ./� �
�� �� E.(.R�� �� 2.RR�  *.���/ 

��  ��H� �� �� M$ .N�� �K;�$� �� ����� 0�,( ����� �
� *�$I���.$.J�    C���� "���1 ��
*Y$��/ �$�� ./� ��,
-�� �� E.(.R��* �!.T 12/0 .N�� �
�� .��$.    

) F!.��� 9$���
� y����'(4*( ����(� .���!�	  ���� ���� C  �� E���%&�'( �� %( C����RG������  ��
��&�RW�� 	( 2��� b��  *��/ ���
�� y��'("UV( "(qG �����  !K��T �
� ��"  ���( �  "���. 

�� ���H �� ( ���
��	 �!� ��� ���  2�!� ��
*      ��� C���� "���1 L��; ���$�  ���/$Y*   .�/�
���,
-� �!.T 006/0  .N���$�K;� $.��.   

����! �� �� �'> s�+,� ���� �$�= Panel ARDL C���� *  2.�R
�   ��'��� ����! �  �
E.(.R�� 	R%(         *.�N�� M�$ F���
T� s'�� �� �$��= )�$� ."��� �[&� ��
��@
( )�� ���

	R%(  ."�� 	<R( "(qG ����� ! �����  ��H �  ���   ����
�� �(	 �!�  �� 2�!� ��
  �!.�T *32 
�'��� 0��+�� .N�� 2���� �   .��/ l$.%� *E.(.R�� ��#( �� E.(  

  
6;<= . *���	 � ��>� ����  

�� 9$�
� �� ���� ��  *2.(  "���'��� ���!    ��
��@
( �$��� ! ���,
-� ./� )�� E.(.R�� �
e
 C�(�  ��  2����� ! E.(.R�� �'��� 	���� "f� )�RS�
 ../ .�$r� 	�!�.� 	%��  E.�(

����� 0�,( )��   ��%&�'( ���( ��
���� ���,
-� ./� �� �$I���.$.J� ! �$I�.$.J� ��

 ��W$!� ��Panel ARDL  �� C���� 9$�
� ../ �
;�� 2�f�   �$�(��� ��1� ��� �     .�/� ��� ���I��
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	R%( ! "UV( E.(.R�� ! 2���� �� ���,
-� �$�(�� �1� ."�� ��� ��- E.(.R�� �� ���I�   ���
2���� �� �$�(�� ���� Y$��/ ��Uf� �� �� "�� E.(      )���}� ����,
-� .�/� *�����R� ���I�

	( �$�(�� �����
 *���,
-� 	��U( w����� .��/ ���$� �G��J( �� ���I�">    ����� ���

2����K� ���� 2��� *�
  h  e
�#�� ! hq=�; �WU/ *c�� l�T ��
     �$�K�;� ����( 	�����

	��( �����,
-� .��/� ! l��� .���&��  ����/)Esfahani and Ramı́rez 2003.(  *���[$� 	�����UG ����
">���$� 	( �
 2��� M$ C��RG �� .R���� �'��! �  2��f� *��      *)��(� ����� .��&�� l�(��G ��!
��� �!��� �� �� 	W$K�; �$�(�� !   )�$��� ..�R
� �$�K;� e�D
#( ��H     ������ ��1� �$���= *!�

�$�(��   �$��= C��� �
��K� ."�� ���]� �� ������ *�%&�'( )$� �� ���,
-� ./� �� ���I�
�$�(�� ����� 2���� �� "U#� E.(.R�� �� ���I�   ���I���1� ��$� {"�� ���
�� y��'( K�� E.(

�$�(�� /� �� ���I�C�(� ��(� ���,
-� .     ��� E.�(.R�� �� ! "��� ���     y�D+� l�(�� ���H
	( ..��$  

 	�R%( ! "UV( E.(.R�� �� ���,
-� ./� �� F�@
/� �1� �� ��� C��� 9$�
�    ��(� *"��� ���
2���� �� 	R%( �1� E.( �� .���.� ���� *���,
-� 	��U( w��� e�#D� �.R� �!��� ���  ���  �
��( 

! ��� �
�( K��T �
��" "�� ! �UR� 	<�� C  ��$
#	 ���(  �����  ����-  � ���� . ���  E���UG 
�$�[* �K;�$� ��.%� ���/�) 2������ E.( ���( ./� ��,
-�� .
����  {.�/  ��W��  ��#� 

���J� ! |,�� �� %-�(�" �@/	 (	 .���� �� ��Uf� ./�  ���,
-�� !  y��!� &�� ��.  ��JR( 
��/ .&�)W �$) ��=�( )�#� ���J� !  |�,��(*  ��(��  C��(�  ���  "��� ! ��  E.�(.R�� 

��I��1� "��.  
����� 0�,(       	�R%( ! "�UV( ��1� *E.�(.R�� �� �$I��.$.J� ! ���� ��
    .�/� ��� ���

        	�( ��%&�'( ����( ��
����� ����,
-� .�/� �$�K�;� O�G�� ! ���� ���,
-�    )�$� .���/
	#��[�� E�%&�'( 9$�
� �� *���I��1� -) K��&2016 ()Inglesi-Lotz 2016( �
 ! �R��� *  C����W

)2019 ()Singh et al. 2019( ) b�����$q$! ! C����T� !2020 ()Rahman and Velayutham 

2020(   ������ 0��,( l��D( �� .���� 	�����
        .�/� ��� 	�<R( ���1� *�$I����.$.J� ���

	( �� �� ���,
-�      ) ��
$� ��%&�'( ��� |>��/ )�$� 	<R( ���I��1� .���I�2016 ()Ito 2020( 

l��- �D� �� ���� �� ."�� ������   ������ ���Tq(   ���
  �$I����.$.J�  ">��� �����   ���

     �� Fq
�>� ���J$� ! ���� �!���� "(q� �� h��( E��1� ! 	���&  ���
�� �� *9$�� 	��#;

"�&�%; b�J�� C  ��
     2��f� �
��� ��� ��JR( "$�f� �� *�
   	�( .��&�� ��!    )��RS�
 .�����
�����  ��
�$I���.$.J� ��  2���&  Z��R( C��RG  2.�RR�      E�K��fJ� �$����; y�$�H �� Y��+( �



86   ���� �	
�� 
 �
�����  �
���
� ��
� �	
�� ������
� �
 1399  

�$�(���� ���R$K
 �$�K��;� ! ��  2K���[�� ! �����,
-� ����� �
���� ���� ���JR( *.���&�� ����
  �
�$�(�� 	( ���I� ����� ��1r� �� ���� �� *l��D( �� .����      �.��/��> ������ ����� ���� ��


"#$� E��H��( �
�� �� �! �
�� *C  	���&  ! 	'�+( ">��� �� 	[
#�    	���#; ���

       C  "�UV( ��D� *����,
-� .�/� 2.�RR�.$.f� ! 	�
��- �c��� E������ ��    .�/� ���Uf� ��

 �� ."�� ���
�� y��'( ���,
-�  )��� z����  ?��K� w���   ������ 	����&�   �$I��.$.J� ���
 
International Renewable Energy Agency
 )IRENA(* ���S��Rd ������� ef��� ����
 ! �����

I�.$.J� F�� �� �$2030 *!�  �� ��c�� *��/ �����2/4 �c� C���$��*  �;��N    ����,
-� 	$���
."/�� .
��> 2���
 �� *Z-�! �� ��!�R; ef� C./ ����� !�  ��c��� .R(���� *�$I�.$.J� ��


290 �$�(�� �c� ������( "�� ���I�  !  )�$� C�K��(  ��R$K
*   �!.�T4   ���15  ������*   �� ��
��
�R$K
�
 L���G ! 	U���  �� 2��<
��   �$I����.$.J� Z���R(      �
��� *��[$� E���UG ��� ."���

"#$� E��H��( 	'�+( 	( .�����!.T 1200   ���4200   �c� �������( ��R$K
 ��  ��
 �;��N -

 	$�� ��./�� �
/�� 2���
 )Saygin et al., 2015.(     ��'> s�+�,� �$��= w��� �� )�RS�

/ �� ��/ M$ �1� *E.( 2���� F.( ��2���� �� ���,
-� ./� |>�     �� ��
�� 	��� *E.�(

  .���� ���- ��> E.(.R�� ��#( �� ���.J( �� ���� ���� (F�� ��) 2�!� �� 

  
7����@>"�� .  

����� 0�,( ! ���,
-� ./� C��( �;�H!� i�U��� �� 	RU( *p�; 9$�
� w�����   .�$.J� ��

��=�; C��� e��T) �$I��� .$.J� ! �$I� � ! (���>��� ������ "UV( E��1   .�/� �� ��� ��


��N�� ! E���fR��� *���,
-� 	( g�'( �$� 	
���� ��
   :��/  
1 - "���� "���� ! ���,
-� ./� oCq� ��
     C��(��� ! ��R
��
 lW�/ �� ����� ��


..���� ���- ���.( 	&��
T� l��D
( E��1� ! .��/ ~����  
2 - ����� 0�,( y$��� "����  	R$K[$�� ! ��� ��
  �
����� ���� *E.(.R�� �� C 
0.
 ����� )$� 0�,( ����d *"�� 	���'( ���I�   E���1� *���,
-� ./� �
�� C!.� *�


����� 0�,(���    	����&  �$�K�;� .�R��( �$I���.$.J� ��
   "�#$� ���
    .$.��� *	�'�+(
2.$.� 	( Z<��( �� 	��#; ����� �� 	��
�� 	R(��� ! e��-� ���@� � ..R�  
3 -  "����T ������ ������� 0���,( �
���� ! ����� ������� 	R$K[$���� ����#( ��  ����


"&!� "�� b�c *�$I���.$.J� "���� *�
    �$�(��� )�(r�� *	���&�( "�;�%( ���� 	
$��T ��

n�<�� *	&�( "$��T ! 	
��- ��
       *������ )$.�� ..�R
� ����- ���.�( �� 	W$��&�RW� ��




&'�() *(�� +(�,- -
� .��(�/�.� .�� 
(�/�
�.� .�	 (� ) ...2� (3	
4 .��� -.)� (��(6�� 
   87 

�R�(� �� �
���� �$�� �� 	[
#��! �
�� )�= �  �(r�    �
���� ����
�� �� *	���#; ">�� )
������ ��
��� 	( �
/���� ��.$�� �%��� ��#( �� �.� 	(�� ! ������� �� .��/  

  
�� A�!	 ��  

1 .��   ���R(l��+� �$KJ�  *�%&�'( )$� �� ���(  ��
  b��� ��   ��K�;�EVIEWS 9  !STATA 14   2��<
���
./.  
  
B��# *
�	 

?�>�� 	�G *e$�� *	��J$���~   ! ���z��$ �����  ) ����1397 l���+� *(  ��1r��  �$�(���  ���I��  e�D
�#( 
	���> !  ��������   ����J� ��  "��<��  Y��+(   "�#$� !  2��<
��� ��  ������  ���
  ���� : ��%&�'( 

��
���� ��
R( F�T��  .�%���)$�� E��J� ! ��,
-� *4 :27 -1. 

 ) 	������U� ���� ! 2����-  �U�� *)#T.�+( *w�';1391 	����� *(  C�K��(  ��1r��  0��,(  ������  ���
 
�$I�.$.J� ! �$I���.$.J� �� ./� ���,
-� ��
���� ��
R( F�T�� �%��� )l(�/  C���$�(* 2�!� � 

	��(� 2009  - 1980�(�R�,; . ����� ��,
-� E�%&�'( *32 :72 -51. 

*��-��.�+( e�G� )1389(* 	���� Y��!� 2���� E.( ! E.(.R�� )��  .��&��  |&��>��  *	��>��  0��,( 
����� ! ���
�� �� .�#�� )��� �� .C��$� E�%&�'( ��,
-� �����* 7 )27 :(129 -101  .  

	<��
 .�J( ! C����(� �=�(q� *��H�; *	�-���( ) ��(�J(1399��1�� *( 0�,(  *������  �%����  	&��(  ��� 
./� ���,
-� {C��$� 	R
U( �� ";��
� 	'>��� ! �(�R�,; .C��D
(�� "����    ����,
-� ! 	&��( ���
 *
29 :53 -7. 

C�U
/� �+� ! 	
��
��� ����� *�.$! *	(��
�! ) 	�!��;1394	���� *(  ��'���  )���  .�/�  *����,
-� 
�%���  ����  	W���� !  ���
��@
(  Cq��  ����,
-�  ���  2��<
��� �� ?!�  l���� {�!  ��%&�'(  �����( 

��
���� 2!��  .D-8 	�
!j� 	��G ��J(���.D( ��,
-� *4 :65 -39. 

  
Abrigo, R.M. and Love, I., (2016): Estimation of Panel Vector Autoregression in Stata: a 

Package of Programs. Working Papers 201602, University of Hawaii at Manoa, Department 
of Economics. 

Adams, S., Klobodu, E.K. and Apio, A., (2018): Renewable and non-renewable energy, regime 
type and economic growth. Renew. Energy. 125, 755–767. 

Ahmed, A., Uddin, G. S. and Sohag, K., (2016): Biomass energy, technological progress and the 
environmental Kuznets curve: Evidence from selected European countries. Biomass and 
Bioenergy. 90, 202-208. 



88   ���� �	
�� 
 �
�����  �
���
� ��
� �	
�� ������
� �
 1399  

Apergis, N. and Payne, J.E., (2009): Energy consumption and economic growth in Central 
America: evidence from a panel cointegration and error correction model. Energy 
Economics. 31, 211–216. 

Apergis, N. and Payne, J.E., (2010a): Energy consumption and growth in South America: 
evidence from a panel error correction model. Energy Economics. 32 (6), 1421–1426. 

Apergis, N. and Payne, J.E., (2010b): Renewable energy consumption and economic growth: 
evidence from a panel of OECD countries. Energy Policy. 38 (1) 656-660. 

Apergis, N. and Payne, J.E., (2012): Renewable and non-renewable energy consumption-growth 
nexus: Evidence from a panel error correction model. Energy Economics. 34(3), 733-738. 

Aslan, A., Apergis, N. and Yildirim, S., (2014): Causality between energy consumption and 
GDP in the U.S.: Evidence from wavelet analysis. Frontiers in Energy. 8(1), 1–8. 

Aydin, M., (2019): Renewable and non-renewable electricity consumption-economic growth 
nexus: Evidence from OECD countries. Renew. Energy. 136, 599–606. 

Baltagi, B. H. and Kao, C., (2001): Nonstationary panels, cointegration in panels and dynamic 
panels: A survey. In Nonstationary panels, panel cointegration and dynamic panels (pp. 7-
51). Emerald Group Publishing Limited. 

Baltagi, B., (2008): Econometric analysis of panel data. John Wiley and Sons. 

Bhattacharya, M., Paramati, S.R., Ozturk, I. and Bhattacharya, S., (2016): The e_ect of 
renewable energy consumption on economic growth: Evidence from top 38 countries. Appl. 
Energy. 162, 733–741. 

Campos, N. F. and Kinoshita, Y., (2008): Foreign Direct Investment and Structural Reforms: 
Evidence from Eastern Europe and Latin America (No. 6690). CEPR Discussion Papers. 

Chaitip, P., Chokethaworn, K., Chaiboonsri, C. and Khounkhalax, M., (2015): Money Supply 
Influencing on Economic Growth-wide Phenomena of AEC Open Region. Procedia 
Economics and Finance. 24, 108-115. 

Chontanawat, J., Hunt, L.C. and Pierse, R., (2008): Does energy consumption cause economic 
growth? Evidence from a systematic study of over 100 countries. J. Pol Model. 30 (2), 209–
220. 

D-8 (Organisation for Economic Cooperation), (2017): Retrieved October 22, 2017, from http: 
www.developing8.org. 

Danish, Zhang, B., Wang, B. and Wang, Z., (2017): Role of renewable energy and non-
renewable energy consumption on EKC: Evidence from Pakistan. Journal of Cleaner 
Production. 156, 855–864. 

Destek, M. A. and Aslan, A., (2017): Renewable and non-renewable energy consumption and 
economic growth in emerging economies: Evidence from bootstrap panel causality. 
Renewable Energy. 111(Supplement C), 757–763. 

Dogan, E., (2016): Analyzing the linkage between renewable and non-renewable energy 
consumption and economic growth by considering structural break in time-series 
data. Renewable Energy. 99, 1126-1136. 



&'�() *(�� +(�,- -
� .��(�/�.� .�� 
(�/�
�.� .�	 (� ) ...2� (3	
4 .��� -.)� (��(6�� 
   89 

Ellabban, O., Abu-Rub, H. and Blaabjerg, F., (2014): Renewable energy resources: Current 
status, future prospects and their enabling technology. Renewable and Sustainable Energy 
Reviews. 39, 748–764. 

Esfahani, H. S., & Ramı́rez, M. T. (2003). Institutions, infrastructure, and economic 
growth. Journal of development Economics, 70(2), 443-477. 

European Parliament, (2016): Promotion of renewable energy sources in the EU, EU policies 
and Member State approaches, European Union. 24 p. Retrieved from 
http:..www.europarl.europa.eu.RegData.etudes.IDAN.2016.583810.EPRS_IDA(2016)5838
10_EN.pdf. 

Gozgor, G., Lau, C.K.M. and Lu, Z., (2018): Energy consumption and economic growth: New 
evidence from the OECD countries. Energy. 153, 27–34. 

growth. Journal of development Economics. 70(2), 443-477. 
Gujarati. A.N. (1999): Basic Econometrics. Translated by Abrishami H, Tehran, Tehran 

university press, 1999. 

Hausman, J. A., (1978): Specification tests in econometrics. Econometrics: Journal of the 
Econometric Society, 1251-1271. 

IEA, (2018): What is energy security? https: www.iea.org. topics. energysecurity. [What is 
energy security. accessed 18.01.18]. 

Im, K. S., Pesaran, M. H. and Shin, Y., (2003): Testing for unit roots in heterogeneous 
panels. Journal of econometrics. 115(1): 53-74. 

Inglesi-Lotz, R., (2016): The impact of renewable energy consumption to economic growth: A 
panel data application. Energy Econ. 53, 58–63. 

Ito, K., (2016). CO2 emissions, renewable and non-renewable energy consumption, and 
economic growth: Evidence from panel data for developed countries. Econ. Bull. 36, 553. 

Koçak, E. and Şarkgüneşi, A., (2017): The renewable energy and economic growth nexus in 
Black Sea and Balkan countries. Energy Policy. 100(Supplement C), 51–57. 

Kraft, J. and Kraft, A., (1978). On the relationship between energy and GNP. J. Energy Dev. 3, 
401-403. 

Levin, A., Lin, C. F. and Chu, C. J., (2002): Unit root tests in panel data: Asymptotic and finite-
sample properties. Journal of Econometrics. 108, 1, 1–24. 

Love, I. and Zicchino, L., (2006): Financial development and dynamic investment behavior: 
Evidence from panel VAR. The Quarterly Review of Economics and Finance. 46(2), 190-
210. 

Matei, I., (2017): Is there a Link between Renewable Energy Consumption and Economic 
Growth? A Dynamic Panel Investigation for the OECD Countries. REP, 127 (6), 986-1012. 

Narayan, S. and Doytch, N., (2017): An investigation of renewable and non-renewable energy 
consumption and economic growth nexus using industrial and residential energy 
consumption. Energy Econ. 68, 160–176. 

Pesaran, M. H. and Shin, Y., (1998): An autoregressive distributed-lag modelling approach to 
cointegration analysis. Econometric Society Monographs. 31, 371-413. 



90   ���� �	
�� 
 �
�����  �
���
� ��
� �	
�� ������
� �
 1399  

Pesaran, M. H. and Smith, R., (1995): Estimating long-run relationships from dynamic 
heterogeneous panels. Journal of econometrics, 68(1). 79-113. 

Pesaran, M. H., Shin, Y. and Smith, R. P., (1999): Pooled mean group estimation of dynamic 
heterogeneous panels. Journal of the American Statistical Association. 94(446), 621-634.  

Pfeiffer, B. and Mulder, P., (2013): Explaining the diffusion of renewable energy technology in 
developing countries. Energy Economics, 40, 285-296. 

Rahman, M.M. and Velayutham, E., (2020): Renewable and non-renewable energy 
consumption-economic growth nexus: New evidence from South Asia. Renewable 
Energy. 147, 399-408. 

Rahman, M.M., (2017): Do population density, economic growth, energy use and exports 
adversely affect environmental quality in populous Asian countries? Ren and Sust Ener 
Rev.77 506-514. 

Sadorsky, P., (2009): Renewable energy consumption, CO2 emissions and oil prices in the G7 
countries. Energy Economics. 31(3), 456–462. 

Saygin, D., Kempener, R., Wagner, N., Ayuso, M. and Gielen, D., (2015): The implications for 
renewable energy innovation of doubling the share of renewables in the global energy mix 
between 2010 and 2030. Energies. 8(6), 5828-5865. 

Shahbaz, M., Loganathan, N., Muzaffar, A. T., Ahmed, K. and Jabran, M. A., (2016): How 
urbanization affects CO2 emissions in Malaysia? The application of STIRPAT model. 
Renewable and Sustainable Energy Reviews. 57: 83-93. 

Singh, N., Nyuur, R. and Richmond, B., (2019): Renewable Energy Development as a Driver of 
Economic Growth: Evidence from Multivariate Panel Data Analysis. Sustainability.11, 
2418. 

Stern, D. I. and Cleveland, C. J., (2004); Energy and economic growth. Encyclopedia of 
energy. 2, 35-51. 

Tang, C.F., Tan, B.W. and Ozturk, I., (2016): Energy consumption and economic growth in 
Vietnam. 566 Ren and Sust Ener Rev. 54, 1506-14. 

Tugcu, C.T., Ozturk, I. and Aslan, A., (2012): Renewable and non-renewable energy 
consumption and economic growth relationship revisited: Evidence from G7 countries. 
Energy Econ. 34, 1942–1950. 

Tuna, G. and Tuna, V.E., (2019): The asymmetric causal relationship between renewable and 
NON-RENEWABLE energy consumption and economic growth in the ASEAN-5 countries. 
Resour. Policy. 62, 114–124. 

Ucan, O., Aricioglu, E. and Yucel, F., (2014): Energy Consumption and Economic Growth 
Nexus: Evidence from Developed Countries in Europe. International Journal of Energy 
Economics and Policy. 3, 411-419. 

World Development Indicators (WDI), (2019): Retrieved July 15, 2019, from http: 
www.worldbank.org. 

Yildirim, E., (2014): Energy use, CO2 emission and foreign direct investment: Is there any 
inconsistence between causal relations? Frontiers in Energy. 8(3), 269–278. 


