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Abstract  
Water demand management policies and water pricing tools have important effects on optimal water allocation. 
An important water pricing policy is determining suitable water tariffs for urban water uses. In this regard, the 
emphasis laid by the targeted subsidy law on water pricing based on supply cost will have a great impact on the 
price of water and on water resources management. Based on these considerations, the present study was 
designed and conducted in 2010-2011 to identify proper water prices for Golestan Province under the targeted 
subsidy law. For this purpose, the economic value of water as veiwed by urban users was estimated using the 
contingent valuation method. In a second stage, the average cost approach was employed to determine the cost of 
water production from surface and ground water resources from the viewpoint of suppliers. Finally, the present 
water tariffs, the economic value of water, and the average cost of water production obtained in the previous 
sategs were compared to evaluate various scenarios of water pricing under the targeted subsidy law. Based on 
our findings, a stepwise water pricing system that strikes a balance between the economic value of water and 
water production cost is recommended for implementation in order achieve simultaneous improvements in both 
water demand and supply management. 
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 +7$��� 2��3��v$� �� ^� �3 &% ���v< ���I� 4?���&�)X( ik 2(&
 #�i?�& �� ����?  2%�F��G�T ¥��8� W��OT J�6$
� "��? 4�a�/ �$�G�

 %.D #$��f]p|[
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2

X

ik

i

)exp1(

exp
X
P

*
iX

*
i

λ
+

=
∂
∂

λ

λ

#1 @� &% 

kλ+7$�� ��v$� �$��&�TK'�	�� #i?�& ��� .�?4���F� ��I� @�.�=�

4�� #$B��D ���< 2���? @� �� ( %.�D�!��D %&(���? J��� c����P �
?#4�� !%��$�� �3�$��&�T 2�/ ( ��3��v$� 2&���� +����< 2���? .%.�D

 '��� �� 	��/" J��� 2��3�$��&�T ��6M< 2��3&���� +��1� 2007  
Shazam 10 (Maple 9.01 !%��$��.�D 

Z�Z�<+�� _�E 9
�B ��?��� 2?� �	�> @�
6 <3�0A)N�
 (N� 

#���3 *� !�D '�6< 4�1 	���3& (% �� +��D 2&��?��
 	���3& (
4���F� %�H$b� 	���3& 	�� #8���� +?�b . 2&��?��
 	���3& &%

4��� !%��$���� 4$U���; 2&��?����
 @.���� �� #�"���� s`F$���� .%.��D
4��&�% �3 #?#���3 @�.�= #������ 2�3 #����3 ��? #�"��� 2&�O�f 2��3

!�F? ( 2&��F�� '��L�� 2&�%�? +�;�
 ( !��D :�6/ !��D &���7� ��?
4� 0��7< (*�) J.H�� #���1  4����F� %��H$b� 	����3& &% .%.�D

#���3 #����� 2�3 !��F? ( 2&���F�� ( 4������/  2&�Of r��9 2&�%
r�9 �6= !&(% +1 &%p2�7� W%�f J(�/ +��G< �? ( !�D #8����

#���3 4� #8���� *� !�D '�6< #���3  �3 0F� .%.D `$�B� ���<N(%
&.1O� 	���3& 2&��?���
 	����3& .	��� J.�T 4����� W�&� &%

46� �E� &% ��8���� &% �& J.T 4���� W�&� %��f 	����3& &% ����
 0�F� 2��3��v$� �� 4�� @�.�= #? J.T 4���� W�&�  4���F� %�H$b�
 
1 Marginal Effect 
2 Life Cycle Cost 

4� &.E�� ��8���� &% �P�
 4�&�? &% .%.D 2��? #����3 #8����
 ��3& �� *� !��D '��6< .��D !%��$��� 4����F� %��H$b� 	�� #���6/ ��

0F� W(& ����< !��D '��6< #����3 ����U< &% 4����F� %��H$b� 2��3
4� W(& #? @�.<��.$� #���3|@� �� n3(o�T ��� &% #1 %�1 !&�D�

.�D !%��$�� #8����� *� 0�L
 �
�( �3 ��.$� #���3 W(& ��� &%
4� 4� 	���3& ��� �� !%��$�� �? .%.D ��7< �? @�.< #����3 #���f��/ 0�

 ����< *� 0L
 �? 2&��F�� ( 2&�%�? !�F? #���3 ( #�"�� s`F$��
 ��? �& *� ��
�( ��3 (!��D '�6< 	6�b) ��.$� #���3  !�D :��.< (

#�����3 c���
 #�������) 	��?�I 2���3 ( 2&����F��) ����v$� ( (2&�O��f
!�F? %�1 #8���� ��� (2&�%�?]p}[.

#8���� 2��? �3 !�D '�6< #���3cU���$� !�C *� *��D 2��3
@�$��f @�$��  @�$��FD �3 2��? ��$?� #��.6� !��C ^�  2�����9 ��

������� 2��f !�C ��HMG� �3 �D *�M$��#��%� &% . !��C ���� 2��? 
#���.6� 2� #�����3 '���6< #������� 2���3 +����D J���H�$�� ( 2&�O��f
#���3 2&��
 2�3)���
 #����3  !�f&�1 @��C�? ( ��FL< #���3  !��C 

 #A.A cH� ( #�F< #���3 #����3 ( 4����; ����6= ( n����� #���3
%�6$�% 2�3&�1(2 #���3 !��C ��?.�H�� ( �������< 2�3)+���D

 &.<.�(�$�A� ( �6T #���3  ��? 2.�?�<  +?�1 #���3  43�C��� 2�3 
#���3 ���� ( *�UG�� #���3 #b��$� 2�3(#����3 (( �����6U< 2��3

 ( 2&����F��#�����3 %&(����? �� ���T .���D %&(����? #�"���� ����? 2���3
  &.1O� +���< ¢��  ������< ( !�C ���� �6= #? #/.< �?�( ��;&%

 4�&�? !&(%|�J�� #���3 #�"�� J%�U�  !��C 2�3 #8����� ��D (
0��7< !�C �� !�D ���M$�� *� @���� �?D�.

Z�[����� �A
!%�% %&(���? 2���? !%��$�� %&.� 2�3 �D *� 2%��H$b� W�&�*�&%

���9 �� @�$��f @�$��#? 4����� ��UA�i� '�L�� 	�% .��� 
%&.� N�3  2&��� #U��/ ���;.HB #? #/.< �? #UA�i� ��� &%

  4�8b !�D '�L�� ��UA�i� ( 4�&�?+��D #�.6� W(& 4�%�H< 2��f
#789 2�}#�UA�i� %&.�� #U��/ .�D !%��$�� +���D 2��3&�.��B '��6<

�$�(& ( 2�FD�@�$��f @�$�� 4%.�? �(���< #�? #�/.< ��? #�1 2��3
 &% @� 2%��H$b� ( 4��� ���;.HB ���% ( *� N�H� ��? %./.�

 N��H� #�789 (% #�? 2&��� #U��/  �$�(& ( �FD ( 2�F�D @�f����1
�$�(& @�f���1 N�H��.�D 0��7< 4'�" #��.6� 0�L
 ���U< 2��?

W(& �� �$�� @��1.1�D !%��%���U<�mp ���? �� #��.6� 2��3&�.��B
 ��D *��M$�� @�$���f @�$��� 4��$�(& ( 2�FD]p�[#�? . ( �3�F�D

 c�<�< #? �3�$�(&plm (p�m #���G��T �~� .	��� z�HM< ��?
 
3

Average Cost Method 
4 Stratified Random Sampling 
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z��HM< W(& �� !%��$�� c����$� �6��� plm 2�F�D #����G��T
 ��?���f @�$�� ���w63 .�D :��.< @�$��f @�$�� @�$��FD @�$��

 2�&�%�m�p _��H$B� ��1 ^�� 2%��?� ��3 #? ��$?� #1 	�� 2%�?�
 4�%��H< %��=� J(�/ �� !%��$�� �? �~� ( 	��� %���U<|�2%��?�

��~��� ( ���D *���M$� ���? �� !%��$���� W(&�6���� z���HM< p�m 
��D +��6�< ( !��D :���.< ��F�� ���? #$��f �E� &% #���G��T ]p�[.

#8������ 2����? ������ %&.��� ����=`9� +����D *� !���D '���6< #�����3
#���3 #�/%.? %���� �� ��� *� '�L
� ��=`9� ( 2&�Of #����� 2�3

#7i�� *� @����� *� :?���� 	������ 	1��D ( @�$���f @�$�� 2�
.�D OB� @���� 

[�]$� ? ^���& 
P�L����(�* ����� N�> N� ���%�B� 2��� ��?��� ^���& 

#? ��=`9� Y��� �?  4����� ��UA�i� �� !��� 	�% #����7� �i��
���&% 4��$�(& ( 2�FD e�7� &% 4�� @��G� @�$��f @�$�� #�1 ��3%

 ���&% ��.$� #��3�� @�$��� 2�F�D e�7� &% &�.��B @�$���f���l 
4��$�(& e�7� &% ( @��.< &��3lkk 	�� @��.<&��3 N`$�B� #�)

 ���w63 .%&�% 4F/.< +?�b�7�	���1 �� 	��P& �i� #�� 	�61 (
4��$�(& ( 2�FD e�7� &% *� @�G� %(��
 #�1 	��� @� !��3%|}

( 4��$�(& e�7� &% 4�&�? %&.� 2�3&�.��B �;&% �7��p��;&%
 �)�� %���� �� �1j +?�b .��$�3 4P�& *� 	���1 �� 2�FD e�7� &%

	��P& &�F
� #1 	�� �$G�? *� 	���1 �� 4��$�(& %���� #�? +��A%
	�� *� c������ 	���1 �� @��� 43�f� '�=.����w63 }���;&%

 4��&�? %&.� 2�3&�.��B @�$���f @�$��� &% e��7� &% ( 2�F�D}p
e�7� &% �;&% &��F
� *� 	�61 �� 4��$�(& 	���P& .���&�% '��=

 �� 4�D�� ��<��6= *� 	�61 �� 	��P& :9��7� &% *� &���� 4�Uib
#��8D &% V�$M� 4���� 	�� �(& #1&% *� 2��3����< cH� �? %����

� %.861  @�6$B��@4� 	����� �& .���1 

$���T�� �`��H�< �i� #���7�@�&% 4��&�? %&.�� 2��3&�.��B
4��$�(& ( 2�FD e�7� @�$�� @�$��f4� @�G� ��7� #�1 ��3%�/}

4�? @�$��f 2�FD �9��� &% &�.��B @�$��T�� �;&% .��$��3 %�.��
�;&% #1 	�� 4A�
 &% ��� 4? @�$��T�� 4��$��(& �9��� &% %�.�

 @�$��fpl.	�� �;&% J(��/ #�1 &.i��63 ����?��?����� @��G�
4� �3% 4��$��(& e�7� &% &�.��B @�$��T�� %�.� �i� g.6L� &%

�T &���?���.	�� 2�FD e�7� �� �< 
#���G��T 4�&�?  e�8<&� ��� &% :6/ 2�3 #�UA�i� �� !�D 2&(�

1 %�% @�G� 4����� 4�v�8� x��3 	B�%�T #? +��6< #1 2%���� �;&% #
0$���� #�? 	8��� ��D #? :b�( &% ( #$D��� *� 	���1 %.8F? 2��?

#��U< ( *� ����< !%��1 4$��P&�� &�F
� %./.� 2�3 �9���� &%  ����
#? 4��$�(& ( 2�FD c�<�<|/k(�/p��;&% .	��� !%.�? ��;&%

 ����� &% 	��B�%�T #��? +����6< W��O��T '���= ( W��O��T ( 2�F��D �9
 J(�/ &% 4��$�(&p.	�� !�D #a�&� 

P�L�L���1> �E�3� �#q=� ^���& ���(�* ����� 
%�F��G�T 4���P.< 2��3��v$�  *��D *� W�&� %&(���? &.E�� #?

)BID  +b��
 2�3%�F�G�T ��v$�) (#�? 2%�F�G�T �Z1��
 ( �������
) *� 	�����)  (2�F��D �9����� &% &�.����B @�$����T��QL 	���6)  (

)*�QT)���&%  (REV ) *� N��H�  (CON 	���T�� ���/  (
)&�.��BHS )&�.���B 	���T�� ���  (HA 	���T�� �`��H�<  (

)&�.����BHE)&�.����B 	����T�� ����63 �`���H�<  (WE %����U<  (
)@��������CHN)&�.����B 2����=� %����U< +��) ( (FS &����b �E����� (

  	��/" 4��<(% *�M$�� 2.�A� %&(��? �� +8b  �$��& ��� &% .	��f
�03 %./( 	�M !%��$��� �? !%�8��� 4��P.< 2�3��v$� ��? &% 4iB

����&�( #��L< @.��� ���@.��� �� 4��)��8$U� 4L���%�H$b� 2�3
03 ���U< #���� &% #�) ��D 4��&�? (2%��H$b� 2��3��v$� ��? 4iB

 J(�/|4� @�G� �& @� q��$� �3%]p|[.

1Variance Decomposition 

O?	;Y�@�$�� 4��$�(& ( 2�FD e�7� &% &�.��B 	��T�� �`�H�< �i�(�;&%) @�$��f 
�����S�>����#�w/ �	&�#F?'�>#&�����}����}��?�# ��}��-&�(�=?�6)��

@�$��f2�FD�/}�/l�/km/�m�/p�
4��$�(&�/pl�/|m|/pmk/���/�

��UA�i� ::8��4����� 

O?	;Z��3&�.��B 	B�%�T #? +��6< %./( #���7�24��$�(& ( 2�FD @�$�� @�$��f 
�����S�>2��,.��"����13��.<�=?�2��,.��"����13��.<�#&�K
@�$��fe�7�2�FD�/���/��

e�7� 4��$�(&p/�}k/��
��UA�i� ::8��4����� 
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O?	;PRJ�� &% !%��$�� %&.� 4��P.< 2�3��v$� ��? 4iB 03 @.��� q��$� 

J���BID QLQTREVCONHSHAHEWECHNFS
�0.0000.0000.0000.6810.0000.0000.0000.0000.0000.0000.000

p0.0060.0000.0000.0000.8370.0000.0020.0000.0000.0000.000

|0.0030.0000.0000.0220.0100.0000.6730.0000.0000.0000.000

}0.9620.0000.0000.0140.0610.0000.0170.0000.0000.0000.000

�0.0070.0000.0000.0200.0050.0000.0570.0000.0010.0350.131

�0.0010.0000.0000.2170.0420.0000.1110.1000.4880.0010.002

l0.0000.0000.0000.0120.0070.0010.0660.7180.2880.0710.048

�0.0180.0000.0000.0300.0040.0010.0340.1470.0610.8100.571

k0.0030.0310.7770.0010.0120.0010.0020.0050.0020.0000.000

�m0.0000.9400.2160.0020.0210.0040.0140.0290.0010.0000.004

��0.0000.0290.0060.0000.0020.9940.0230.0010.1590.0830.244

��7�< ��8���� :OB�� 

O?	;RR�3��v$� '�6< ���A �? @�$��f 2�FD �9��� 2��? 	�/" 2.�A� %&(��? q��$� 
�$�+#6 ��T��(	��?) ��T�� s#&�#���*� D��+�����t��
76 �&�? 5�j���1& �K�

BID(J��&) #$�.�T-0.130-6.17-0.776-0.032
QL4�.3.�0.0890.190.0040.022
QT4�.3.�0.2010.670.0330.050

REV(J��&) #$�.�T0.0012.160.2190.000
CON(cU,��$�) #$�.�T0.0262.260.2060.007
HS4�.3.�-0.239-0.36-0.082-0.059
HA(J��) #$�.�T-0.017-1.18-0.323-0.004
HE#8<&2�-0.020-0.11-0.021-0.005
WE#8<&2�0.1901.260.1540.047
FS(���) #$�.�T0.0320.370.0480.008

���8� �� ��=R1.6121.430.598-
��7�< ��8���� :OB�� 

J(��/ V��%& �3 &% #HMG� #G�& �3 2��� #? #,��� #? #/.< �?
|#��&% �(� 2��? �F�<  CHN (FS !&��� &��7� �&�? �3 �� ��<�/m

4�  	�� 0�3 #) %.6� �=%� @�.< 4���P.< ���v$� (% ���� ���? 4�iB
 &.�E�� #�? .��D ��3�.B %&�( .�A� &% �F�� �� 4,� �F�< ( #$D�% %./(
 #�D�&� (% #$��?�( ���v$� ��? &.1O� 4��P.< 2�3��v$� �I� 4?���&�

 '��= ��� ( %����� 2.�� �� 	�B�%�T #? +��6< %./()2.��A� ��  (@�
 .�A� ��� %&(��? �� +;�
 q��$� .�D !%��$�� 	�/" 4��<(% *�M$��

 J(��/ &% 4��6�$��&% �Z)���
 �f%&(��? �� !%��$�� �?}!��D #�a�&�
.	�� 

4�U� '�= #? #/.< �? 4���P.< 2��3��v$� �� 4B�? 2&��� 2&�%
 J(�/ &%}�A�( @.��� �� !%��$�� �?  �c����P @����63 @%.? ��;  

4��P.< 2�3��v$� @.���f&QL  QT  FS  HS  HA  HE (WE 
�? �?��? @.��� ��� &% 4<�8���� !&��� &��7� .�D 4�&�?�|/}%.�?

 
1 Wald 

4<"�6$
� �i� #? #/.< �? #)l����; ��? 4��8� '�= ��� �;&%
 4�� #�$���OT ��3��v$� ���� @.���f& c���P @���63 @%.? �� .%.�D

4�  (& ��� & �3��v$� ��� @�.< NO�
 �� ��T .%.�6� NO�
 .�A� �� �
	��/" 2.��A� %��L� W����? q���$�  .��A� �� 4��P.< 2�3��v$�

 J(�/) �D zMG� 4iB�.(
n�T �;&% !��D %&(��? 2.�A� ���; 4��?lm#�) %.�? ��;&%

n�T �&�b ���)�< %&.�� �& !��D %&(���? 	�/" 2.�A� 2"�? 4��?
4� &��b .��3% #�? ����% �&��8= ���8��7< lm&% @��.�M���T �� ��;

n�T 	B�%�T #? +��6< 	8��� ^�� #�a�&� ��? �& ���B �� #�? !�D 4��?
� �̀ ��1$%�% _�H$B� 4$�&% #?  ��=`9� �? c�����.

���U< c���P ��%�7�"�$��p "��| ���1R�A(�}@%��� ^� (�

#? ��� �? �?��? c�<�<�k �� p|(�|.%.? �;&% 

2 Estrella 
3 Maddala 
4 Cragg-Uhler 
5 Mcfadden 
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O?	;aR4�U���d 2�3��v$� NO
 �� �T @�$��f 2�FD �9��� 2��? 	�/" 2.�A� q��$� &�%
�$�+#6 ��T��(	��?) ��T�� s#&�#���*� D��+�����t��
76 �&�? 5�j���1& �K�

BID(J��&) #$�.�T-0.123-6.02-0.75-0.0306
REV(J��&) #$�.�T0.0012.680.250.0002
CON(���) #$�.�T0.0282.520.220.0069

���8� �� ��=R0.9102.310.34-

O?	;bRJ�� &% !%��$�� %&.� 4��P.< 2�3��v$� ��? 4iB 03 @.��� q��$� 
J���BIDQLQTREVCONHSHAHEWECHNFS

�0.0000.0000.0000.7860.0000.0000.0000.0000.0000.0000.000

p0.0000.0000.0000.0130.0260.0000.2620.0000.0000.0000.000

|0.0000.0000.0000.0040.8990.0000.0230.0000.0000.0000.000

}0.9140.0000.0000.0660.0030.0000.0170.0000.0000.0000.000

�0.0060.0010.0000.0120.0220.0000.0250.0000.0080.1100.159

�0.0070.0010.0010.0000.0020.0000.1790.7560.0050.0540.025

l0.0060.0050.0000.0030.0050.0000.0000.0970.2650.4200.181

�0.0100.0350.0080.0390.0110.0000.3180.0100.5860.1420.501

k0.0080.0010.9400.0030.0000.0010.0080.0060.0180.0070.006

�m0.0450.9530.0000.0750.0190.0000.1510.1090.1020.2670.101

��0.0030.0050.0510.0000.0130.9990.0160.0220.0170.0000.027

��7�< ��8���� :OB�� 

�P����U< c� !%�8��� 4� @�G� J��� 4���P.< 2��3��v$� #�1 ��3%
4� ��P.< �& J�� #$�?�( ��v$� �����v< �� &�7C #�1 ��L�� �� .��3%

J�� #$�?�( ��v$� ^�� ( ���; W�&� (% 2�&�% ��7� 	��/" 2��3
 	�� ��3�.B &���b #�i7� (% ���� J.
 ���3�G� ����?��? ( 	���f
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