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Abstract  
This study was carried out in city of Marvedasht, Fars Province, in 2007 to estimate the water demand functions, 
to determine the factors affecting water consumption, and to estimate household water consumption sensitivity to 
water pricing during different seasons of the year. Regression analysis and the TSP software were used for 
estimating the functions and the t-test was used to determine the significance of the parameters studied. The 
required data were obtained from 50 households using the stratified random sampling method and 
questionnaires. The factors investigated included income level, water price, size of household, average age and 
literacy, residence construction type and garden, number of bathrooms, number of cooling systems installed,  
application of washing machine, number of automobiles, number of floors, and ownership. Based on the results 
obtained from the linear model, the independent variables used were capable of predicting 90.4, 84, 85.6, and 
91.5% of the changes in water demand (the dependent variable) during the different seasons of spring, summer, 
autumn, and winter, respectively. Based on the estimated price elasticity, water demand falls by 11.6% for a 10% 
increase in water price. The independent variables used in the logarithmic method were capable of predicting 89, 
85.5, 87.5 and 89.9% of the changes in water demand during spring, summer, autumn, and winter, respectively. 
Price elasticity rates for spring, summer, autumn, and winter were estimated at -0.9, -0.86, -0.87 and -0.92, 
respectively. The independent variable used in this study were able to account for 89.2% of the variations in 
water demand over the whole period and water price elasticity for the sampled households was estimated at -
0.88. 
 
Keywords: Domestic Water, Demand Function, Price Elasticity, Marvedasht 
 ��2
��
���������� ��\�� ��9= �
����� �.92�
�3 �������

,-F��M ��\�� ��9= �
����� �.92�
�3 ������� �2
��
��� 
)!"#$� ��
$�"� (555&j+, )+jP' (hmohammadi@gia.ac.ir 

5-��\�� ��9= �
����� �g= ���
�� 2
��
�����Y
k�k;� � F"GC �U��>2
] 

1. Assist. Prof., College of Agriculture, Azad Islamic University, Marvdasht 
Branch 

2. Assist. Prof., College of Agriculture, Azad Islamic University, Jahrom 
Branch (Corresponding Autor) (+98 791) 3336702 hmohammadi@gia.ac.ir 

3. Assist. Prof. of Water Engineering, Azad University, Branch of Sciences 
and Research, Fars 

�&� ?.����	 

����� � ����������	
��




91

������� 
�6� A
 ��� Y� ���@� P�F H$  �� � H�'& ���)�	*
 ���� ���6� H�'&
!=� e��& �� #*
 �
'�
 ���^�(
 ����� �H$�� ��$6� ���)�*
 L$%�

�� ���'R +��� H�
 A
 �� '`� �*�]0.[Y�D'	^� L�<� LF �
�
#�$� '�<$� Y� �R'  �6�& �
'�
 ���	� LF �
� ��B�IA
 C��	�  'J

#*�$* }�=&
 �'$�
�	& � �	� #	*
 ��	[%
 � ���	^�(
 ���7�	* �	"
��� '$$z& 
� Y� D'^� .�� H�
'���� �'	6� ��`�� ���	^�(
 ��
�'	��

Ad H�'&d�	� �	" ��; ��
� |�* ��6� �� Y� D'^� ��[%
 #*
 e
�		���� �		$%�& Y�		$�" +		��� H		�
 �
'		� 
� ���		^�(
 mA�
 ]>.[

��$6� ���$* L���� �A�* �.�$�$4 �
�
� Y� +���� ��� �,�7 ���
��$6� ��6;�� �� �6�� LF � #*
 ��	8�
 P��
� �A�* � #	�$� '�E	4

� ��'?� ���^�(
 ¢�@% A
 L(
�F �� �5', ��	� �	�� '	`� �	*� ]G.[
�� ��<� ������ Y'; !=� �� Y� D'^� :*��� ����GNf '	�$%

 �	�$6� D'^� ��[%
 ]�*
'� ����9 :�
'; �� ���� �9 #*
 A�� ��
 ��0Nf �*'� A�� �� '�$% .	� �	��� Y� �	%�?� �	� ��[��j	� C��	,

�� �'$b�A �;�� L�
�  '��* ���9 �� ��*�$4 �� .#	5� ��� �
�$� Y�
�8�; �� ��	��� �'6; ��� �	� H$[��	$� ��	V ���	F ��Gf�	,��

 #		*
]M.[� D'		V ~		� A
 e�'		� D'		^� ��		[%
 '		$$z& H�
'��		��
 #	$��
 �'	[�� D'	V A
 �&�$F ���� H�
 �R'  � +���� ���� ���@�

 	� L	�
�  �
%�S�I�U��	" Q	B�=� XV�	�� �� 
� Y� ��	R�?& '	� 'J 
�� H;�� ����� .	; �� X	$?@& H	�
 
E	% ]��	5 ���	*
 #	;��'� '6

 
'	�
 #	*�$* H$�� ]�*
'� �	; D'	^� '	� 'JI	� L	�
�  �	&Y�
�*��;���'. �.

:	*�& �'6	; Y� ��	R�?& +��	& �	�$�A �� ���	
�� C�
%�S�
�%�		, � ���		^�
 �		$� P�		* ��ou�y �		�U" � �
 �A'		; �P�		* ��

ou�x ��
�		$B  �P�		* ��ou�v�
��		��� � ��
A #		�
'" �P�		* ��
ou�y'6T��� ��P�* ��ou���
����� � �.� �oP�	* ��o��� �

���B$�
�pP�* ��0_Z_ ��
��	8�� � ]U	.
�uP�	* ��p��� �
]�				��&v�$				* �xP�				* ��o��� #				*
 �				�5'. e�				b�
 

]Ns0G[.L	�
�  H$	$
& � �	R�?& +	�
�& H$	�=& �X$?@& H�
 D��
�IY� D'^� '� 'J �Y� D'	^� �
'	� �	��
���7 #$*��F H$$
&

 �� #��� �� Q	B�=� P�^5 �� #�$( �
��
 �	� �	9 ��	� �	?S�� m��
�; e�b�
 ���$*'.� L$B@&.

��	
��
 � ���� 
�� A
 C�	 UV
 A
 �	<=� �A�	$� ���	� C�	 UV
 �	� ���$�*� ��`��

 �} C
�
�
 �		� �$?�		�� �		
�
'� X		�'V #		�$% A
 ���)�		*
 � :		��
 
1 Agthe et al. 
2 Danilson 
3 Douglas et al. 
4 Thomas 
5 Syme 

C��, "'�<� ��6���F��+�� ����� �	; ���� .{
'=�	*
 A
 i	4
��
� ������	`�� m�� � ���$	*'.� L	$B@& A
 �	R�?& +��	& ����'	�

 �%�	�
� C�	
�'� L(
�Fy�	; ���)�	*
 .�	� ��	`�� A
 +��	& ����'	�
e'� �
�5
TSP ���'. ���)�*
 .�
'� ��
� �*�'� �	�'��
��4 ���� �
�

 ����� A
t���'. ���)�*
.

������� *� )�	LM:� 
�(�}+ /}
P #$M%
	}x0 � #m� 2	I k+	}� �
2�
� r( 2	t	�� 

#��( H�
 �� �
'� '	$z�� ��	?S�� ��	��
���7 Y� ��R�?& ����'�
 QB�=� P�^5 �� Y� D'^�(Qw)����	�'$z�� A
 �
��	& C��	,

 �L��; �@$R�&MD'^� ��� �� �P�	�� �	� ��	� �� ����"P#	�$(
�P�		�� �		� ���� �� �'6		; Y�X1��
���		7 �A
�		�
X2H		* :		*���

 ��
���7X3�� ��
���	7 �
�* :*� X4�	� P�	�� ��	�� '	�A #F�	��
 �+�'�'��X5�+�'�'�� �� P��� g�$F #F��� X6� �	�K�� #F���

�+�'�'�� �� H�T X7�e��F �
�
&X8�<�*� �
�
&��#%
�& � �X9

���� '%�" �
�
&X10 �	<*��% H$;�� �
�
&���X11 �L	$���&
 �
�	
&
X12 ����� ���A�� �
�
& X13 V �
�	
& � P�	�� C�	?�X14 #	$�%��

� P�����; �'5 �A�b� '$z�� C��, .A
 ���)�	*
 �� �
%�S� H�
 ��
e'� �
�5
TSP 	�7
�'4 �?S�� Y� ��R�?& +��& H$�=& �� �	; �.e'	5

 '�A e'5 �� +��& ������[% � �S7#*
:
)0(Qw= a+b1M+b2P+b3x1+b4x2+b5x3+b6x4+b7x5+b8x6+ 

b9x7+b10x8+b11x9+b12x10+b13x11+b14x12+b15x13+b16x14

)p(lnQ = a + b1lnM+ b2lnP+ b3lnx1+ b4lnx2+ b5lnx3+
b6lnx4+ b7lnx5+ b8lnx6+ b9lnx7 +b10lnx8+ b11lnx9+ b12lnx10 
+ b13lnx11+ b14lnx12+ b15lnx13 

���'. ���)�*
 '�A +�
�& A
 Y� ��R�?& ���$( !<" ��*�@� �
'� :
)G(PWDW 10 α+α=

)M()D/P(E ww1w α=

:�
�� H�
 �� �" 
Ew�Y� ��		R�?& �		��$( !		<" PW �Y� #		�$( H$[��		$�DW 

��R�?& �
�?� H$[��$� �Y�PW�Y� #�$( �
�'�DW�
�	$� �
�'	�
 �Y� ��R�?&α0�α1��Y� L?�	�� a�'	R � #	��J a�'R a$&'&

#*
.
�	S�
� Q	B�=� P�	^5 �� Y� D'	^� �L��; X$?@& C�$R'5
 ��
� P�	�� ��	�� '	�A #F�	�� � �
���7 �A
��
 ������ �� ��$?��� .
�
�		* :		*��� �		� �		*��
� �		S�
� Q		B�=� P�		^5 �� Y� D'		^�

���		7��
� Y� #		�$( � �
 .�'6		; �		���� ��		��
���7 Y� ��		R�?&
#�$( �� #��� �?S���#*
 '�E4�� !<".

6 Ordinary Least Squares (OLS) 

��������	
��
����� � ��



92

��N�+� O%	M' 
P��� X�Vo���6� �� ����� ����
���7 �[��7 Y� D'^� :*��� �

�$��4 �������& ��	� �����A a	$&'&�o��y��v��va	
��'��
��� .7 H$� �� �[��7 Y� D'^� ����� H$[��$� �� �	���� ����
���

 �	� ���	��A � �$��	4 �������& ���6� P�^5 a	$&'&\/MZ�NM�M_�
MN ���'. �=<� P��� �
�� .Y� ��d�	* D'	^� �	���� H$[��	$�

 �		���� ��		��
���7 H$		� �� �[��		7\/0_N ��		� P�		�� �
�		� .X		�V
 �	� #�	�� �[��	7 Y� #	�$( ���	� �� �	���� ����
���7 C
��6�


�		� �		�d�" '��		* '&a		$&vv�v��oy
� Y� #		�$( �
'		5
 �		,��
������ �=<� ���A � �" ��?S�� �F �� ��d�" '��* �� #���.

%��� X�V��6 p�u� ���	���& � ��	6� L	^5 �� �S7 m�� ��
 ��	��
�& �@$R�& ���'$z�� ������A � �$��4 
�	� �	� a	$&'&v/���

�v �y/�x�x/�o�[��		7 Y� ��		R�?& C
'		$$z& A
 �		,�� 
�
���� �$��&��.��
� H$	� �[����� ��7 ����4 H$$
& �
'� ��	�� A
 �	�

H$����s�	; ���)�	*
 ���&
� .�
'	� ��	; ��	*�@� �	��$( !	<"

 !�
�5
 �� �
� ��<� ����� ����
���7o��
�	$� �Y� #	�$( �	,��
 � L		" �� Y� �
'		� �		R�?&��� ���		��A � �$��		4 ����		���& ���		6� �

�� a$&'&y/oo�p/oo�op�u/op�p/op�� !��" �,�� ����.
%��� X�V��6 v�x����	���& ���	6� L	^5 �� ������[% m�� �� �

�� �@$R�& ���'$z�� ������A � �$��4 ��	��
�& P�� �� ��5� ��" 
�	� 
�� a$&'&���x/�x�x/����/����	R�?& C
'	$$z& A
 �,��

���� �$��& 
� �[��7 Y���.!�
�5
 ��o�$( �,�� �
�	$� �Y� #�
� L" �� Y� �
'� �R�?&��� ���	��A � �$��	4 �������& ���6� P�^5 �

�� a$&'&�/����y/���/��p/��� !��" �,�� ���� .!	<9
�	� H�
 �� ��; ����'		[����� P�			�$( !<9 �� 
� eAd �	Y� �� 

��	�B$�
� �	B�� A
 �
'	[�� �	
%�S��� ��; ����'� P�	* ��o��� 
��
� .����
� ���A� �� ���& �	�'��
��4 ���� �
� #	�$( ��	�'$z�� �

��% H$;�� �
�
& ���K�� #F��� ��
���7 �A
��
 �Y� �
�	
& � ���<*
��� Y� ��R�?& '� 'J�� L�
�  A
 P��� C�?�V.

���P��QB�=� P�^5 �� #;��'� '6; �'6; ����� ����
���7 �[��7 Y� D'^� �
�$� � ����� 
 ����x'	��
	�!� <���'��6�w�+�6�$Q

��6� �� Y� D'^�)a
��'��(�y/��vy/ppox�uv
������& �� Y� D'^�)a
��'��(yy/�xx/p�o�xvp

�$��4 �� Y� D'^�)a
��'��(��/�u�x/poou�ux
�����A �� Y� D'^�)a
��'��(�v/�u��/o�op�u�

Y� ��d�* D'^�)a
��'��(vv/uuvx�/��y��ovo
��5���� c�( ��� �� �� Y� D'^�)a
��'��(�y/x�vp/oyo��pp

a
��'�� '� #�$()P���(�p/u�pp/o����pp��
��� �� Y� ������� �
�$�)P���(�y/v��ou/ouxuy�opou�x
��6� �� Y� D'^� �����)P���(v��x�u/o�oouo��p�povo�o

�� Y� D'^� �����������&)P���(xu�yu�/povy�oo��ppov��v
�$��4 �� Y� D'^� �����)P���(v��y�y/o�yy�o�u���ou���

�����A �� Y� D'^� �����)P���(vv�yxv/oyxy����vpouu��
Y� ��d�* D'^� �����)P���(o�x�xp�vxpovo��oyxyopo

���P���
'� �[��7 Y� ��R�?& +��& W���� �S7 m�� �� QB�=� P�^5 �� �
%�S� ���� �'6; ����
���7 
��u1)�� �
�(�+ ���

��6�Qb= 29/1 + 0/002M – 0/153P+ 4/39X1- 0/46 X2 + 0/07X4 – 0/09X5 + 25/95X6 – 9/7X9 – 54/97X11+ 23/5X13 
(t)  (1/96 )   (2/1)    (-8/96)   (2/9)    (-1/8)   (1/8)    (-1/8)    (3/5)    (-2/1)    (-5/6)    (2/7) 

������&Qtb= 28/13 + 0/0026M – 0/197P+  0/11X4 + 28/7X6 – 13/5X9 – 65/8X11+ 32/2X13

(t)       (1/8 )      (1/6)         (-7/1)        (1/6)        (2/2)      (-1/7)     (-3/8)         (2/3) 

�$��4Qp = 23/65 – 0/177P+  22/6X6 – 9/4X9 – 50/3X11+ 22/7X13

(t)     (1/1 )      (-8/3)       (2/3)     (-1/5)      ( -3/8)       (2/1) 

�����AQz= 25/3 + 0/0014M – 0/149P+ 3/33X1 + 18/91X6 – 9/32 x7+ 5/8 x8 – 8/9X9 – 53/2X11+ 31/2X13 
(t)    (2/1 )      (1/8)       (-10/6)      (2/6)        (3/1)       (-2/3)      (1/6)     (-2/3)      (-6/4)        (4/4)

���� L"Qt= 116/8 + 0/0059M – 0/66P+ 15/003x1 – 1/6 x2 + 0/24 X4 + 90/97X6 – 40/41X9 – 235/4X11+ 110/8X13

(t)   (1/8 )    (1/4)      (-8/8)     (2/2)         (-1/4)      (1/4)        (3/1)         (-1/96)       (-5/2)        (2/9) 

����� � ����������	
��




93

���P���S7 m�� �� QB�=� P�^5 �� �
%�S� ���� �'6; ����
���7 �
'� �[��7 Y� ��R�?& +��& W���� 
��u1���!� ¥%�t)R2(%)  (��+
�� )
	�(�������)D.W()
	�(F	t	�� #M$�[ FwQ)Ep(

��6�v/���v/op/o�op/os

������&�vp�/�p/os

�$��4y/�x�y/o�p/o�pu/os

�����Ax/�o�/oy/o�pp/os

���� L"����/o�u/ovoy/os

���P"�������[% m�� �� QB�=� P�^5 �� �
%�S� ���� �'6; ����
���7 �
'� �[��7 Y� ��R�?& +��& W���� 
��u1)�� �
�(�+ ���

��6�lnQb=- 2/13 + 0/105 lnM – 0/902ln P+ 0/33ln X6- 0/21 lnX9 – 0/89ln X11 + 0/46ln X13 
(t)     (-3/3 )     (2)           (-9/)         (1/9)       (-1/9)           (-4/1)         (2/4)             

������&lnQtb= -1/8 + 0/085lnM – 0/86lnP+  0/15 lnX4 + 0/33 ln X6 – 0/22ln X9 – 0/87 lnX11+ 0/44 lnX13

(t)      (-2/4 )   (1/4)         ( -8/4)          (1/8)          (1/7)           (-1/8)             (-3/4)            (2)                   
�$��4lnQb=- 1/36 + 0/02 lnM – 0/875ln P+ 0/37 lnX6- 0/18ln X9 – 0/85 lnX11 + 0/39ln X13

(t)     (-2/5 )      (0/4)      (-9/4)         (2/1)         (-1/6)        (-3/7)              (2)             
�����AlnQz= -1/976 + 0/0774 ln M – 0/92 lnP+  0/36ln X6 – 0/16ln x7+ 0/15ln x8 – 0/205 lnX9 – 1/029ln X11+ 0/65 lnX13 

(t)      (-3/3 )      (1/54)       (-10/5)       (2)         (-1/5)        (1/44)        (-2)         (-4/8)           (3/4)             
���� L"lnQt= -/34 + 0/065lnM -0/88ln P+ 0/094 lnx4 + 0/353 lnX6 – 0/199 lnX9 – 0/951 lnX11+ 0/487 lnX13

(t)      (-0/55 )    (1/3)       (-10)       (1/4)             (2/2)              (-1/9)           (-4/4)            (2/6)

���P,�������[% m�� �� QB�=� P�^5 �� �
%�S� ���� �'6; ����
���7 �
'� �[��7 Y� ��R�?& +��& W���� 
��u1���!� ¥%�t)R2(%)  (��+
�� )
	�(�������)D.W()
	�(F	t	�� #M$�[ FwQ)Ep(
��6���y/op/oy�/�s

������&x/�x�/o�v/oo�y/�s
�$��4x/���u/oo/ov��/�s

�����A�/����/o�/o��p/�s
���� L"p/���/ox/oy��/�s

"�2��3 �K�M' 
� W���� X�V����'$z�� ����� L9 �� �S7 m�� �� ���� #*� #	�$(

 �	
& �#	%
�& �
�	
& ��	�K�� #F�	�� ��
���	7 �A
��
 �Y� H$	;�� �

 ����� �� ���& �� �P��� C�?�V �
�
& � ���<*��%t�	�
� '	J
 ���
�

 �[��7 Y� D'^� '����;
� .�� �	�5� ��	" �	� �@$	R�& ���'$z��
���
�& P�� �� ���	��A � �$��	4 ����	���& ���6� P�^5 �� �	� a	$&'&

v/����v�y/�x�x/�oY� ��			R�?& C
'			$$z& A
 �			,��
�� �$��& 
� �[��7����.H$���� �����s��	��4 �	9 �
� ��<� ���&
�

��
�� ���� �� ��
� �� �[�������7 .H	�
 �� �	�5�� e�b�
 ����'� X�V
 � �	���� �	� ��$?��� �S�
� �?S�� �'6; ����
���7 Y� D'^� �!��n4

�P��� ����'�A #F��� �	S�
� ����	<�*� �
�	
& �P�	�� C�	?�V �
�	
&
�* �S* �Y� #�$( �� �*��
�#*
 ��;
� ���
���7 �
 .

,�	I�	
6w�  
os�����'		�X		�V�		�� ���		6�& �		� �		��$( #		*�$* !��		" �� �		�
�&

 ��'		. +		(
� 'JI		� �		?S�� Y� D'		^� .�		� ��6�		<$4 #		6� ��		;
D'		, �		��#		*�$* �		� �
'		�� Y� D'		^� �� ���		��$( ��		�
#*�$* #*�$* �B��A
 ���$( '$K ��� �	6$��& � �?��	<& ��� �	$� 

�'. }�=&
'&'JI� �& ���; +(
�.
ps�
���7 �A
��
 �	?S�� Y� D'	^� '	� #	�3� '	J
 Cd�F e��& ��

���
� �� ��6�<$4 
E% ���*� X�'V A
 e�'� �� ���.� ��
� �� ��; ��	�
�5', � �?S�� #$
�� P'��" #6� �� ���'. ���Y� D'^� �� �

�;
�'� ���3� e�(��; �.
us'� �)�� 'J
 ���
���7 �
�* :*��� Y�D'^���
� .'	[�� C��	�  ��

 eAd ��6		;A��� X		�'V A
 �		��
���7 �
�		* ����		.� �S		* !�
�		5
 �		�
�� �5', �� �
�& ������ �
��$�
 �?S�� Y� D'^� �� �.

��������	
��
����� � ��



94

g�kP��� 
1- Dehghanian, S., and Shahnooshi , N. (1994). “Estimation of water demand function and determine optimum 

crop pattern based on shadow price of water.” J. of  Agriculture Industries, 8 (2), 97-109. 
2- Soltani, G. R. (1995). “Economical exploitation of water resource.” Quarterly J. of Water Affairs Division of 

the Ministry of Energy, 3, 34-40. 
3- Borhani Daryan, A., Mortazavi Naeini, S. M. (2008). “Comparison  of digging methods in water use 

optimum.” J. of Water and Wastewater, 68, 57-66. 
4- Asadollahi, S. A. (2009). “Effects of water use pattern on increasing of national wealth.” Ettelaat Magazine,

No. 24448, P. 17. 
5- Ansari, H., and Salehnia, N. (2007). “Study and assessment of water resources strategies in green space with 

emphasis on water price.” Abstracts of the Articles in 6th Agricultural Economic Conference, Mashhad 
University, Iran, 169. 

6- Sharzehei, G. R., and Kolahi, R. (1996). “Estimation of municipal water demand of Shiraz.” Quarterly J. of 
Water Affairs Division of the Ministry of Energy, Special issue on water and economics, 14, 56-63. 

7- Alizadeh, A. (1998). “Analysis of water losses in Iran.” Full Articles of 2nd Prevention Methods of National 
Resources Waste, the Academy of Sciences, Tehran, 83-101. 

8- Keramatzadeh, A., Chizari, A. H. Yousefi, A., and Balali, H. (2007). “Water optimum allocation and priority 
of different regions in water use: a case study Barzo dam in Shirvan.” Abstracts of the Articles in 6th 
Agricultural Economic conf., Mashhad Uni., Iran, 39-40. 

9- Manoochehri, G., and Kooshan, A. (2001). “Economize or cutting water.” Ettelaat Magazine, No. 22234. 
10-Agthe, D. E., Billings B., and Dworkin, J.M. (1988). “Effects of rate structure knowledge on household water 

use.” Water Resource Bulletin, 24 (3), 627-630.  
11-Danilson, L. E.( 1979). “An analysis of residential demand for water using micro time-series data.” Water 

Resources Research, 15(4), 763-767.  
12-Douglas,S.K., Goemans, C., Klein, R., Lowrey, J., and Reidy, K. (2008). “Residential water demand 

management: lessons from Aurora, Colorado.” J. of American Water Resources Association, 44 (1), 192-207. 
13- Thomas, J. F., and Syme, G.J. ( 1988). “Estimating residential price elasticity of demand for water : A 

contingent valuation approach.” Water Resources Research, 24(11), 1847-1857.  

 

����� � ����������	
��



