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Abstract 

Current research seeks to investigate the role of per capita consumption of renewable 

energy, carbon emissions per capita, trade openness, and urbanization growth rate on 

life expectancy by using quantile-on-quantile regression (QQR) modeling in the annual 

time frame from 1965 to 2022 for Iran. The results show that the per capita 

consumption of renewable energy has a positive effect on life expectancy. This positive 

relationship was stronger in the quantiles (0.6 to 0.95) of per capita consumption of 

renewable energy and the quantiles (0.7 to 0.95) of life expectancy. Also, carbon 

emissions per capita hurt life expectancy in some quantiles and have a positive effect in 

some quantiles, and this negative relationship in quantiles (0.05 to 0.95) of carbon 

emissions per capita and quantiles (0.6 to 0.95) life expectancy has been stronger. Also, 

trade openness and urbanization growth rate have positively affected life expectancy. 

Thus, the findings of this research show that governments should identify their potential 

in renewable energy sources and design policies such as tax regulations or relevant 
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incentives to encourage investment, consumption, and production of renewable energy, 

which can help achieve the goal of sustainable development and life expectancy. 

Keywords: Life expectancy, Per capita consumption of renewable energy, Carbon 

emissions per capita, Quantile-on-quantile regression. 
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1.4 ����	 
��� 
���������� ����� � �  

��  ���i �
 
'i'� ^�Uf`� }���2�
 ��    !%P�.�e	  d"� �")-�  �'"$# �
 � �"c9�M   J"��,b 
 /�* �%P�.=�� ����
'J	 �#�  �� �� E'����d z%� (�,��� � �
�! W	 ���H ]��N., �"	�   �")-� �

@'� ���A ]��N. ��,L� &A .
'* �%K�
�� ��  

 &�8R2. �S3@�G ���] ^��	� 

���3T	� ���  \3���3�  =��3� Z3�\��G 7< \��G  ���8��	�� H��5��  

LE 963/63  128/67  134/77  500/47  833/9  

PRE 616/401  692/387  150/1069  223/172  452/156  

CO2 106/5  485/4  517/8  177/2  923/1  

TR 339/42  045/42  115/76  144/14  308/11  

UP 542/3  902/2  432/6  314/1  399/1  

=	��� :KYF�Z��#$ :��  

&'�(A (� �0� !,-IJ���� �
 b)� ���    ���"	�� �"���� ��-�
��%H� �(��   �"$�� &'"�(A)
(�
��   O,��� !��� .=���i'��� �0J� � k	��) ^�c9�M� ��) &��Wang et al.(  2023 m 
�"#A�� �

 ���
A�' )Akadiri and Adebayo  (2022 mk-# ) &���0J� �Kong et al.  (2023  �"$�� &'�(A (�  (
 �9'P �0�
 �
��Jc�,b �%P�) �Augmented Dicky Fuller (ADF)�� (   ���"i �
 .="�� /�* /
�L%3 

  �"K�� ���	�� ���� � =�� /�* ��
 d,0L� �� ��-� 
�'� ����,z%� ���� �9'P �0�
 &'�(A
�� �%P�. ��� ����� 1��L� �%Q��� ���,z%�      � ��"J%
� ](�� � /�"* ��"i� ^�",?JU !"�� �# �*

 /���A �����t   .=�� �%$. ��
  

 &�8R3. �	��^  ���1]������  

���3T	� ���   !���] ��8)�T &�+	_� `1��  ������ =R��  

LLE 249/2  -  024/0  I (1) 

LPRE 713/3  -  006/0  I (0) 

LCO2 570/6  -  000/0  I (1) 

TR 968/2  -  044/0  I (0) 
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UP 665/7  -  000/0  I (1) 

=	��� :KYF�Z��#$ :�� 

�i'��� � ����0-  �i�
���	��  ���,z%�	 &�QJ�,=Q  O,��� !��� m�	��# &'�(A (�  �"� �ARDL 

���� ����� �M��� 
'i� ^���-?� �,! z%�,��� � /
�L%��� 
'* ./���A �.� �����s� �~�N� �"�  (�
	��s� ������ 4�� �	��# �  �*��� &�'� ��P,� -�� �L@�      
� �� ^�"��-?� E�"���� 
'"i� T�"U ��


'J	  �&'�(A /���A �.� ���,!�� � ����� (� "	��s�   ��"� �"	��#,!  . ���"H ", 
�  "��P,�  �L"@   �",�C�
�� �	��# !,� &'�(A /���A �.� � 
'*    .="�� qj"$��	 &'�(A ��,%	  
�,W� ���H !,��� � 4�� ���

 ���i a��M�4�� &�$	 >��%	    ������s� /���A �# ��
F    ~�N"� 4�"� �"	��# �	��s� ����� (�   �"�
 �L@ �,��P  O,��� !��� m=��-���  �� ^���-?� E����� 
'i� T�U���,z%� !,� � 
�� 
'*.  

 &�8R4. =���< ���1] ^��	�  :��ARDL  

���1] !���]  10/0  05/0  01/0  

 &8� �� ���3T	� ��8�GARDL  :4  \3��$ =���<  b�� =���<  \3��$ =���<  b�� =���<  \3��$ =���<  b�� =���<  

 /���A �����F  2/2  09/3  56/2  49/3  29/3  37/4  

 ������s� /���AF  :306/5  

=	��� :KYF�Z��#$ :��  

  
 

2.4 ����� �
���� 	����  ��������  

}��� ��  ���i �
 ���-� ^�Uf`�5
   ) !,"Jj� �LLE, LPRE  ()LLE, LCO2(  )LLE, TR(  �
)LLE, UP(  �%	�> �(AW%Q�J�
'K &'  �&�$	   W%"Q�J�
'K /�"-�
�  ( m="�� "���   ](�� ���"��

dy'# ��J%
� 	��s� ����� (� ��� )05/0� (� �*�� %	�
 �,�� ��P,� �L@ &�$	 �#    T�"U /�"-�

W%Q�J�
'K� � 
�  =��� 
'*.  
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 &�8R5. &cY� d2R ��	
;+���Y ���1] ^��	�  

��	
;+���Y ���1]  

\3+eG W��  ��B�$ `��� ���1]  &�+	_� `1��  

LLE, LPRE 350/29 000/0* 

LLE, LCO2 638/25 000/0* 

LLE, TR 224/33 000/0* 

LLE, UP 507/30 000/0* 

=	��� :KYF�Z��#$ :��  
��"� !��	�) ) ?�� �� :������� !8���05/0.(f�� ( 

 ���i &'�(A /���A (� ���
 ����� �
 !,-IJ�–        �",z%� &
'"� ��"��	 �"���� ���"� ��"�
�� &�$	 >��%	 .=�� /�* /
�L%�� (�.�	( �� �,��) �%Q���      ����
 �.�"	( �"� �",�� �",z%� �# ��


b# ��J%
� ](�� ����� ���( m=�� ����	�,o R�('� ) �	��s� ����� (� ��05/0   �"�,%	�
 � ="�� (
�� 
� (&
'� ����	) �L@ �,��P     ���"�  O",��� !��"� .
'*   �"� ��"� 
��A�"�    d",-0� (� &�'"�

 &',��.��%	�'#�1 �%	�'# �
�1 �	��( ]�� !�� ���( m
�# /
�L%��     ��"��	 �%"Q��� �",z%� R�('� �#
�� m/
'�	  >��%	 �	�'�1��H J`�,&�-  �"�  ) �"�
 �"���� � �"�
A�'  "0J� �) &���Adebayo et al.  (2022 m


�#A��� ��
A ��' )Akadiri and Adebayo   (2022( ) ���i6.(  

 &�8R6. (�B8�1 =� 83��) =	
��� �3T	� &���� U�1�G �����  

��� g��R !���]  &�+	_� `1��  

840/5  049/0*  

=	��� :KYF�Z��#$ :��  
��"� !��	�) ) ?�� �� :������� !8���05/0.(f�� (  

��
 &'�(A >��%	 �#&'�(A) �`��-%�� � �L,@'� ��� (!,Jj� (� �,� �����  %"��
  � �",�C� �
 &',��.� ��� !,Jj� �� �j� !�� �
 m=�� �%$. ��
�%	�'#�1 �%	�'# �
 "�13    ��"� ��")y �


) �N��&�� &8� :�.�	( �� �,�� ���	� �	��� ���� �  )  (���"������ ��� ��� &8h� :   �"� �",��
�.�	( )  (!��# �	��� ��$%	� ���� &8� :�.�	( �� �,��  �'�(�� ���"�� &
) � (  ���hij &8h�: 
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�.�	( �� �,��  �$	�)* �*� +�	,-�   >��"%	 .="�� /�* �%K�
�� ( &�� &8h�   10"* �
1   �"#�
.=�� /��
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 �k/1.  &8� ^��	��	���<�� �	���< ����  

)��38 B8�1 =�� I��� =���� H��� �: ��: 8JG�K$8��(  

=	��� :KYF� Z��#$ :��  

�%	�> �� =�
  10* (� /��A1 � ��� &�'� ��! �	'.  "QL�,�  :
'"J	    ��"	� �	��"� ��"���  �"�� 
��������� �%	�'# T�J� �
�1 �� BC�,� =�D�  ���.�	( �� �,�� �%	�'# T�J� �
 "�1  �"�   ="�� �%"*�
  �

��!  E����� ="�D� �%	�'# �
 "�1  �"�� )6/0   �"�95/0   ��"	� �	��"� ��"�� (�  �"�� ���� �"����  �
1��%	�'# ��� )7/0  ��95/0 �.�	( �� �,�� (��H� �'H  �"�    .="�� /
'"�    O",��� !��"�  ��"��
 �	�����	�� ��� ��������� �,������ 1��H )i'��  ��"��  "s�,v (� ="Q    
��
 &�"Q	� =�f"� �

�� ��"�  ��	��). �0J� �) &��Ullah et al.  (2019  �2020 :818 (�الله�� �"����  ��"	�� s� �, "M� 
� b���P �� ���� -#-� � �#� 	�'�-� �� � &�Q	� =�f�,�   .�"	( �"��   "$j� 
'"�)� ��- .� !�����"-�  


N	 E������0� �,! ��,� .�	( ���  ��"	� �	��� ���� ��  �"�� ���� �"����  9) 
��
 
'"i� ",'  �
�k	� )Liu and Zhong(  2022(. '� (��� 
�  �"W  �"%	�>   "Jj� (� 1"@�
,!  ��� &8h�   a��"M�

10* 2 �� =�
 .=�� /��A  
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 �k/2.  &8� ^��	��	���<�� �	���< ����  

)��38 B8�1 =�� \��< =���� ��"	�� �(  

=	��� :KYF� Z��#$ :��  

�%	�> �� =�
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(� �%	�'#�1 �� BC�,� �L-� �
 � (� �K�� �%	�'#�1 �� BC�,� =�D� �� ��,�   .�"	( �"��   ="�� �%"*�
  �
��!  E������L-� �%	�'# �
�1 ��� )05/0  ��95/0 (  !��"# �	��"� ��$%	� �%	�'# � "�1  �"�� )6/0   �"�

95/0�� (,� .�	( ��� 'H� �� �� .=�� /
'��! ���, O 	��( ���   "s� �"#,v (� ="Q   ��"$%	� (�CO2 

%�
  
'$	 =eP�s�,��� � ��,=P�$ 
��%H�� �� �	�'� �j� �� ��-��O s�,v (� ="Q    �"# 
'"*
 (� R	��.�	(� %	�
 � b9��,�� �� ���# �� ��-�,�   .�"	( �"��  "��  
'"* )  &���"0J� � d"9�s� 

)Mahalik et al.(  2022(. !�����-�  ��,� .�	( ��� ���'$#�    O"���� �"� �	�")i }�,�� �
 /
'9A 
b# 
'� ���'K �� )w	��
 � }�
 )Das and Debanth  (2023 .((� '��� 
�  �"W  �"%	�>   (� 1"@�


Jj�,!  &8����  a��M�10* 3 �� =�
 .=�� /��A  
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)��38 B8�1 =�� ��JG ����1�� �(:  

=	��� :KYF� Z��#$ :��  

�%	�> �� =�
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  �� "�!    �
 ="�D� E�"����
�%	�'#�1 ��� )45/0  ��95/0���� &
'�(�� (� �%	�'# � "�1  �"�� )25/0   �"�9/0�� ( ",�   .�"	( �"�� 
��H� 'H� �� �� .=�� /
'��! ���, O 9�cP �� ��-� ^���� ]�%Q.,= ���  �"�%H�
 �  �N"P��� 

�NP� � ��A�
�� ��,�  .�"	( ���  "��  
'"* )� ",���  "0J� �) &���Byaro et al.  (2021( . '"� (��� 
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 �k/4.  &8� ^��	��	���<�� �	���< ����  

)��38 B8�1 =�� "��i/ 8/� l�� �3�(�  

=	��� :KYF� Z��#$ :��  

�%	�> �� =�
  10* (� /��A4 � ��� &�'� ��! �	'. QL�,� :
'J	  "$	�)* �*� +�	,-�   T�"J� �

�%	�'#�1 �� BC�,� �� �� =�D�,� .�	( ��� �%	�'# T�J� �
�1 ��  ="�� �%*�
  �� "�!    �
 ="�D� E�"����
�%	�'#�1 ��� )05/0  ��95/0 ($	�)* �*� +�	,-�  ��%	�'#�1 ��� )05/0  ��5/0�� (,�  .�"	( ��� 
��H� 'H� �� �� .=�� /
'��! ���, O � �*�,��� cJi,= �)*� &�$	   �"���� /�"-�
�   ��4�"�
���� ~�� +�	 � ^���K � ��4�# ��,� b# �NP� .=�� ����  "$	�)*,-�     )i'"� 1"��H �'"` �"�� 

�'JU =�f�� $j� 
'�)� ��,/� �� �,� .�	( ��� �NP� ���� /
�
 �� .=���! ���, O BC�,�  "%�D�� 
�� ��,� .�	( ���  
��
)� !*  &���"0J� )Shen et al.  (2018 mi, k"	�  &���"0J� � )Jiang et al.  (

2021 :10 mk	��  ) &���"0J� �Zhang et al.  (2023 :01 m i�	�"� ) &���"0J� � �Banerjee et al.  (
2021 :12.(  
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