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Abstract  
One of the most serious threats to many countries is water pollution caused by the use of 
fertilizers and chemical pesticides in agriculture. Limited research has been done in this field in 
Iran. Spatial dimension and disparity between provinces have not been considered. This 
research has been conducted in the unique Framework of Environment Kuznets Curve (EKC), 
to investigate the relationship between urbanization, water pollution and economic growth 
during the years 2011-2019 in 30 provinces of Iran. First, the stationary test of the variables was 
performed and then before estimating the model, diagnostic tests were used to ensure the 
existence of a spatial correlation relationship between the variables using the spatial panel 
approach. Levin, Lin, and Chou stationary tests showed that all variables were at the mana level. 
Moran, Jerry, and LM Lag (Robust) diagnostic tests then confirmed the existence of spatial 
dependence and the Spatial Durbin model. The results of estimating the Spatial Durbin model 
show the urban population with a coefficient of 54.07 and the square of the urban population 
with a coefficient of -0.004 and the overflow effects of these variables with coefficients of 0.054 
and 0.000004, respectively, in the provinces of Iran. Water pollution index has a positive and 
negative effect, which indicates the confirmation of the Environmental Kuznets Curve 
hypothesis (KEC) in the field of water pollution in the provinces of Iran. With the expansion of 
urbanization and economic growth, the water pollution index has increased, but when there is a 
certain amount exceeds, the water pollution index due to the use of pesticides and chemical 
fertilizers in a province and adjacent provinces. It is suggested that agricultural policy makers 
make the use of organic fertilizers instead of chemical fertilizers mandatory to control water 
pollution in all provinces of Iran. 
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0�'��4�%�E� 4 �@�#/ �� !4�6���� �� 0S�#]� /4 ��/�x� # 0�
 	� � 0��h?t�03��� !/#4 /4 �����r��t ��r�k{ &�34�4 ��S3

 
�� 	_ �3� $ �%� 0"4���  � 0'�S3 (� Y�/ � # ��2��� I� p� 
)
0'-� +G}� # 06'� <�� � +�� /�4)Li et al., 2018(.


�O ? �� !4�6��� �� 0S�#]� /4EKC 03���� !/#4 0�Nk��� 
��r��� 	��(�� 0"4����  � <��'� 	4�%�E� D����  �pT� 0�/ � 
�


-��� 	��/�S) �� !# " #4 /4 0'��� �� ��� 
-���� U�8 /4 # 
�?��
!4�4 [#/ �� !4�6��� ���S3 l����3 �&�� 
��,�4 � 0G�) � 	�� 
�) 4�4

�� 	��/�S) /4 0�� ���'� 0"4��� # 
3� � &���� *�� 
M��/
-� 
�?��
UD@�� 
�� 
-��� U�8 /4 	��/�S) /4 # D@�U# +��� 
�3#/�#

K�Z� 
�O ? *�� ��'� U��8 /4 	��/��S) !# " /4 L�3��) 0����
 �4�%�E� �4�� ��� P,�� 1��Y?� �� *�'c� .+�� !&� &��T� 
-���

 
-���� 	��/��S) !# �" /4 �� ����'� 0"4��� &�����3  �pT�� 
��?��
4 
) 0��8 /4 +? �j� 0"4���� �
-���� U��8 /4 	��/��S) !# �" /

+?�� &���, 1��Y?� �� ���'�)Biabi et al., 2015(.

2 Generalized Method of Moments (GMM) 
3 Autoregressive Distributed Lag (ARDL) 
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&�� �� !4�6���� �� ��/�x� # /�B�� �U4��, 	��� ��� 03���� "/

6E# /��S�3�  �� 0'��S3 (� # 	4��%�E� 
-����  �pT�� !4 ���" 	��

U���� 0��N �� ���� /4 ����� 0"4����� 	����kt�� ����kt�r 0���/ � �/
 
�M��/ 1�#]� l���3 .&34 BU# 0'��S3 (� [ ���" ����� �#/�#

 4�4 ��S3 �/ ��� 0"4��� /�S�3�(Tarazkar et al., 2018).

�O ? �� !4�6��� �� 0S�#]� /4 ��/�x� # 	��G(�EKC 0�N

 !/#4k��r ��r�k� ���� 0"4���� /�S�3� /4  p�� D���� 0�/ � 
�
 0�'��4�%�E� [#/ �� !4�6���� ��� /Y�, 	���/4 !��8 	��/�S) /4

��S3 l���3 .&'�,�4 � 0-��� 0:3�� 0��h? 
��O ? 	/� �E � !&'�4 
EKC Y�/ � /�p� !� � 0��h? ��/�S) 	� � 0"4��� +G}� 0��h?

 1��Y�?� <�.�� �&���� 
3� �� &���/4 1��Y�?� �*�� ���'� .&�� &��T�
 !&�'�J� /��S�3� 1���) <G�� 
���4� /4 ��� �+�� !&� 	�. 0"4���

	4 	�. &�� &����, 
3� � *� ) &��)�.(Shahbazi et al., 2015) 
.1�#]� <:W� 
) 0��8 /4 0"4���  � 0'�S3 (�  �pT� �� KG� � 	��

K�Z� 
�O ? ����� 0�/ � 
� +��� EKC # ���� 0"4��� 4/�� /4
 # �� 0"4���� 0��/ � 
��  ��) # 
��,�4 � 	_ �3� $ �%� 0"4���


�,�4 � 	4�%�E� &�/ # 0'�S3 (� �� �� 
M��/ 0� # &3� +�6" �����
 /4 	4��%�E� &�/ # �� 0"4��� # 0'�S3 (� �� 
M��/ /4 ��')�� 
)

1�#]� �� �� .+�� !&� A��3� 	4#&Z� 	�� 
�� *��  Q�4 Y��� 
.# 1�#]�� 
�� +G��3 1�#] �0�:,�4 	���

 U&�� $\, � 0�'�� 0�'��4�%�E� 	��� D�3�� +�?���/ b��'@� ��

� 0��h? D��2�� /�p� 0�/ � /�H'� 	4��%�E� &��/ �0'��S3 (� ���

 +���  � &�)T��� 0"4��� ������ b�@6� 
� !/#4 0�N �� ��� 	���
 03���kt�� ��kt�� �-� 
�� ��� �V��  ��� /�') /4 # &� 
�,�4 � &

����� *�� 0��h? 03����3 
:f�� # 03�@� I� �p� # !&�� 
�.�� ���
 ������ �� 0"4����  �� ������  �� 0'�S3 (� # 	4�%�E� &�/ 	���

.&� 0�/ � /#��� 

�58�� k"�U# )��:� 
����� �&��� �1�#]� *�� /4 �� �V�� 0������
��� 	 �"��:. /�H'�
.&� 0�/ � �q�) ���� "/ 
���3���3 ��� �V�� 
�) 03���� 
@'�� D��4
�� 
M��/ 4���� ��@�� &'��� 
�� �� �V�� *�� 0Q���G3� /4 !&��� 4��.#

 .4/�&�3 4��.# 0N��G�/� ��� �V�� *�� *�� +�-E�# /4 
) 0��8  �� 	�
 ����� "/ /4 �� �V�� 0������ 0�/ �!4�4 0��:���� 	��� �+���8 /4

[#/ �� F �S� &8�# 
S�/ *��� �x� #� �? .&�� !4�6���� ��/�

 .4���  Q�&�@� �� 0�-M2� 	��&8�# �4�� D2��� ����� *�� 0���� 
�+��� *��� � �? *��� D���4 # �'G� !4�4 /4 
�) &�3&2�-� ��(3� 	���

 !4�4 <��) � 	� �� &8�# 
S�/ ����� �� !4�6��� �0G�) � I/&�E ����

� �M2�  � 
� +G�3 	 �S�� 4/�4 
�3�"�&. I/�;.(Levin et al., 

2002).
U&�� 4 )/��) 
�� �/ 0���h? I� �p� �0���h? 0�'�4�%�E� 	���

 0�G�) � ��� 0�-M2�)D�3�� ( 0�� 
?��O� 03���� "/ &�').
�) 03����
!4�4 
3�3 	�� 0� &3/�4 03�@� �Y. �	� *�#��'� +�Z� �/ ��(3� �����

�� 4�, �� 0��h? 0Q����# ��� 0���h? 03�����3 # 0���h? 0Q���
 .4�4 R�O�� 0��h? /��,�� 

!4�4 �� !4�6���� 	����Y� # D��J4 
:. �� (D�3��) 0�G�) � 	���
 03�����3 4��.# �&�� 4#&�Z� ����@� &�-� *�? �"  H3 /4 0��h?

���� �L3����/�# � ���S�� 	4��� I���./4 ����� �V�� ������  ���) 0��M,
 +��� ��� �V�� *��� 0������ 0��/ � #  ��S�� 0��/��).(Gujarati, 

2004) .
[#/ �# �6� 	�� �V�� 03�@� 
M��/ u�Z� 	� � 0�#�6�� 	��
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:��;�? �I/#����� 
��:. �� .4/�4 4���.# U&��� /4
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 #  6�; ������ ^���k[#/ *��� /4 .+��� � �� 
�) 02N��'� 
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 4&� &3/�4 F �S�ko�:-�  6�; 4&�� F ��S� � �� &E�? oN�'� #

0� 
:;�? [#/ /4 # 4 �" ������ Y�) � #4 *��� +?��� ^���  � 	�
 &�� &����, D�;�8 0���h? L� ���  %'�  � 	� � 0�#�6�� /�&2�

)Mamipour and Rezaei, 2018(.
����� "/ U&�� 4/#� � �� DGE # 0��h? L� ��� +,�� �� &-�

[#/ 
� 
.�� �� �0��h? ����3� 0��'� # +��/�(�� 
�'�(� 	��Q�� �
��@� 
�M��/ 4��.# �� ���'�N� # 0��/ � 	� �� ���Y�/ �� �4�� &'�
���� ������� �� !&��� 0���/ � 	���� �V�� *���� 0����h? 0Q����� 	����

 # 	 . ���/�� 0%��S�)Robust (LM Lag *�� /4 # &� !4�6���
����� A&�� � 6; 
�O ? �� �/ U\�,� 	�Y�.� /4 0���h? 0Q�����#

0� ��S3 &�4 A&��  �� 0�'G�  6�; 
�O ? 4/ I/�; /4 #0Q�����#
 �0��h?�0���� [#/ ���'�4�%�E� !/���� .4 �) !4�6��� 0��h? 0I

�� �� 03���� ���/�� K���� 
�) +�� 0��&��S� *�� 0��h? 0Q���
!&� 
�,�'� 
���� 03�# L� ��� ������ o�� N �� �/ +�6.  � .&3�


:;�? ��# 	� 0� 0�4 0�/ +��8 /4 .&') 	� �  �n ��V�� �� ��@�
xi�!/��� I
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) 0'-� *�� 
� e�M� �� 	��
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����, !&��� 	&��'� &����� /���H�3�4/�� [�/� ��  ���) /�����  ��"� .&��3�
��S3 �� 4�, !&'�4 .+�� 06'� 0��h? 0Q��� 

� �. �
����#  �V�� o� N �� 0��h? I� p� 0:) /�N ��M, I\

 <���E /4 # 
����j"  �pT� ���� "/ 
�4�-� /4 0Z�O�� 	�� �V�� #
U&� 0��h? 
6E# �� 	��k�0���h? 	��M,r�0���� 0���h? t/4 #

0���h? *��/#4 +��(3{0�� 0��/ � 4��� ��(� . U&�� 0�"]�# *� ��
SDM U&�  ��� 
� +G�3 
�:. �� 0��h? 	��SAR #SEM 4/�#

�� �4 ) ����SAR U&�� /4 0Z��O��  ��V�� # 
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+��.(Monjazeb and Ghaseminejad, 2020) .

0"4����  �� a�:��� 	�� �V��  p� 
) 1�#]� 
'�S�� 
� 
.�� ��
K���Z� !4 ��) 0������/� �/ +����� 
��� �&��3� *���� 
��M��/ 0���/ � /���H'�

 ������ /4 	4��%�E� &�/ # ��� 0"4���  � 0'�S3 (� �� �� ��� 	���
 &��� !4�6����� ����� K����� !&��� e ��M� 0����h? 0�'���4�%�E� U&���

)Yuan, 2019(

)r(
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�) 0������ A��� # 4��) $ �%� $ -� P,��� ����'�

����� /4 �� 0"4��� .&�� 
��? "  �H3 /4 �� ��� 	��NU +��-.
 
1 Spatial Autoregressive Model (SAR) 
2 Spatial Error Model (SEM) 
3 Spatial Autocorrelation Model (SAC) 
4 Spatial Durbin Model (SDM) 

0'���S3 (��GDP �
3� ��� 0��:,�4 P����,�3 &������VA [�/� �(���
 .+�� �����  � 0:,�4 P��,�3 &���� !4#Y?���/ U&�� U\�,� �Y.
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A 3 �� U&� 4/#� � 	� � /�Y?�Stata15 .&� !4�6��� 
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/4 !&� !4�6��� 	�� �V�� 0��3�� �&��� /4!4�4 4/#� � ��� 0G�) � 	��

 &�8�# 
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!4�4 4/�� /4 
5 0�������3 � �� v��� 0��:��� 
5 # 03��� 	 � 	��

0� U#&. /4 .&'B �# � �q�) ���� "/ D@S� �� 4��k*��� l����3
 +��� !&�� [/�Y�" ��� �V�� /�&�2� 	� �� ������.(Levin et al., 

2002).

���O ? H0&��8�# 
��S�/ ������� LLC  Q3����� 0���������3 

l���3 .+��� �V�� U#&�. #/�&�2� 0��/ � /���� 
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)WE�(0'���S3 (� +���-.)NU�(
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)GDP�(������  �� 0:,�4 P��,�3 &���� !4#Y?� [�/� �(�)VA (

 /#j�� #�����  � 0'�S3 (� +�-. )NU2(�&'��� �3�� RM� /4

�O ? 0'-�H0'G��0 ��3�������0�V�����  4/ ��04��'� ��*�� �� 

��60�5�� �V�� 0������ ����� �� D;�8 l���3 
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Table 1. Results of stationary test of variables 

(Levin et al., 2002) 
VariablesStatisticsPossibilityResults

WE-14.120.000***
I(0)

NU-5.880.000***
I(0)

NU2-31.80.000***
I(0)

GDP -1.710.001***
I(0)

VA-9.000.000***
I(0)

Source: Research findings (* and **, *** are significant at 
10%, 5% and 1%). 
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3��" 0������&

� 123 
) +�� 0��� �V�� �� 0@� 0'�S3 (� �� 0"4��� /4 0��Y�

4
� .4/� ����� /4 0'�S3 (� +�-. 
) 	/�N <� �O �� /�S) 	��
��/�{0�'-� 4/�4 �� 0"4���� P,��  � 	/�4�'-� # +G}�  �pT�

0� /�H�3� 0'�S3 (� +�-. ��Y�� 1��Y?� �� 0"4���� P,��� 4#/
 0�'-�  �pT�� 4���  ��S�� (0������ 4�) # A�� $ %�) ��� # /�4

��/�S?  � 0'�S3 (� +�-. +G}�K�Z� 		 �H3 03�G� �� 0����
 +�� /�"��� 0� �� I�-��M� #.(Sulemana et al., 2019, Li et 

al., 2020) . <� �O �� 0'�S3 (� +�-. /#j�� �����{/�s �p�
 +��\� 
�� 
�.�� ��� .4/�4 �� 0"4��� P,��  � 	/�4�'-� # 06'�

 <�� ��ONU #NU2U&��� /4EKC 
��M��/ 0��'-�U������ �#/�#
����� /4 �� 0"4��� P,�� # 0'�S3 (� [ ��" 	� �� �� �� 	��

 /4 Y��3 ��/��x� # ���� .+��� &���T�4/�� !&�� 0��/ � 03��� !/#4
 
�O ? Y�3 0S�#]�EKC �/ *��5 /�S) 	� � �� 0"4��� 4/�� /4

 +�� !4 ) &��T�)Liu et al., 2007(
3� �� 0�:,�4 P���,�3 &���� .
%�E� &�/)�� (	4����  �"4��� �� 0�'-�  �pT�3 	/�4���(� ��� 
���& 

��60�5����� 0��h? D3�� U&� 	� � ]3� "J <� O # ��/�� 0%��S� 	�� 
Table 2. Moran diagnostic tests and Lagrange coefficient for spatial panel model 

LM Lag (Robust)GetisGearyMoranStatistics
1.28(0.26)0.26(0.15)s0.93(0.02)0.02(0.15)SAC 

4.18(0.04) **-0.49(0.01) **0.89(0.00) ***

0.04(0.01) **
SDM

1.28(0.26)0.26(0.15)0.93(0.02)0.02(0.15)SEM
1.6(0.2)0.30(0.11)s0.93(0.01)0.03(0.11)SAR

Source: Research findings (* and **, *** are significant at 10%, 5% and 1%). 

��60�5U&� 4/#� � l���3 0��h? a:��� 	�� 
Table 3. Estimation results of different spatial models 

VariablesSARSEMSDMSAC
CoefficientPossibilityCoefficientPossibilityCoefficientPossibilityCoefficientPossibility

NU 44.120.000***42.610.000***54.07 0.000***44.97 0.000***

NU20.0030.000***-0.0030.000***0.004s0.000***0.003s0.000**

GDP -0.0250.4 -0.0280.380.025s0.43 0.017s0.55

VA0.000008s0.08*-0.0000070.150.00002s0.000***0.00001s0.07 

W1xNU 0.0540.05**

W1xNU20.000004s0.05**

W1xGDP0.00060.000***

W1xVA0.0000002s0.000***

λ0.00025 0.05**

C6969s0.54 9266 0.09 88484s0.01**20804s0.4

Source: Research findings (* and **, *** are significant at 10%, 5% and 1%). 
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