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Table 1: Function forms and the relations used for calculating final production cost used for different functional 
forms 
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Fig. 1: Per capita water consumption by each 
basic chemicals manufacturing plant per year 
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Table 2: Comparison of results obtained from estimates by different function forms presented as panel data 
�?���$c"< ��	8"� *� �Q�2 �+��� 
-+�N� 
� ej�S� !���� ��� ���) E��Q 

Description 
{�C 

Translog
�(M =	�G 

Debertin
��G�+ 

Transcendental
��G��  =	�G 

Cobb-Douglas
@�^$��K	  

Number of coefficients
M��"; ��1�� 21 21 11 6 

Number of significant coefficients
!G�� M��"; ��1����� 9 11 4 6

Percentage of significant coefficients
Q��!G�� M��"; 1�v *� ��� 43 52 36 100 

R2 0.98 0.98 0.97 0.95 
Jurque-bera

��v��# '���8`�"� 0.13 1.18 1.32 1.33 
Probability

����8 ?�&�2� $�7A� 0.93 0.55 0.51 0.51 

Table 3: Results of estimations by the Debertin production function for chemicals manufacturing plants except 
for those producing fertilizers and nitrogen compounds 

�?��E$� !�� !+�A&A5 ���� 1A=�� F+�GQ �� HA�"�� 1A=�� F��� ��	8"� �+���
E*� E�4A "� 	 ��  7# 

Variables 
�Q� 2�=��

Estimated 
Coefficient 

�)6��C �?>�+ c

Standard Error 
QH	 i	�S=	�	�=�  

t-statistics 
����> t

Singnifican 
level 

��	 ��A� }XH 
c 5.403097 0.59264 9.12 0.000 

lwat 0.008076 0.03049 0.26 0.792 
lcap 0.095135 0.04467 2.13 0.035 
lwag 0.002511 0.0557 0.05 0.964 
lene 0.132233 0.04938 2.68 0.008 
lmat 0.392995 0.03251 12.09 0.000 
wat 0.0000219 4.7E-05 0.46 0.646 
cap -0.00000118 7.8E-07 -1.50 0.136 
wag 0.00000499 1.4E-06 3.60 0.001 
ene 0.00000128 3.9E-07 3.28 0.001 
mat 5.88E-07 1.7E-07 3.41 0.001 

watcap -1.18E-11 2.35E-11 -0.50 0.617 
watwag -7.07E-11 6.22E-11 -1.14 0.259 
watene 3.83E-11 1.86E-11 2.06 0.041 
watmat -1.64E-12 8.10E-12 -0.20 0.840 
capwag 5.49E-12 2.28E-12 2.41 0.018 
capene -1.84E-12 8.91E-13 -2.06 0.041 
capmat -9.81E-14 1.45E-13 -0.68 0.500 
wagene -5.48E-13 1.83E-12 -0.30 0.766 
wagmat -1.85E-12 5.38E-13 -3.44 0.001 
enemat 2.62E-13 2.10E-13 1.25 0.213 

Table 4: Estimated economic values of water using the 
residual method for chemical manufacturing plants in 

Bushehr Province (Rials per cubic meter) 
�?��N$�� 1A=�� F+�GQ 98 ������� l*�� ��	8"� �+��� !+�A&A5 ��

'1��&A��� l	� �� "K5�� $��� �� E*� E�4A "� 	 ��  7D� !�� 

Year Economic value 

2012 33952 
2013 37781 

Weighted average 35867 
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Table 5: Cost of current water purchased by chemical manufacturing plants  
�?��f$98 !j�< 
G+7� y�� '15 ���1+"/!+�A&A5 ���� 1A=�� F+�GQ 

Description 
{�C 2011 2012 2013 

The volume of water purchased (thousand cubic meters) 
"/ 98 CD2+(M�3� "�� ��7�) '15 ®��1  94449 387638 417408 

The cost of purchased water (million Rials) 
7�+"/ 98 
G+�) '15 ®��1AjA� $�+(?�  366463 2503642 2803415 

Unit price of water (Rials per cubic meter) 
7�+"/ 
G+8 12�	 "� 1�) 9+(M�3� "�� "� ?�  3880 6459 6716 

The average unit price of water between 2011-2013 
(Rials per cubic meter) 

7� y���+®�K=� 98 
G^r`\]^a �)+M�3� "�� "� ?�(
5685 

Table 6: Calculated share of water in the production costs of chemical manufacturing plants  
�?��k$
G+7� �� 98 CK 
4�>� �+��� !+�A&A5 ���� 1A=�� F+�GQ 1A=�� ��� 

Year 
Total Value of Inputs 

(million US $) 
�	 T��	 
0 _�� (��6� W(�M��) �;  

The Cost of Purchased Water  
(million US $) 

J;6(��6� W(�M��) ��C :�	�6�9 @> %�  

Water Cost Share of 
Total Production Costs 

(Percent) 
J; l3H6J; 
0 �	 @> %�6%���;

�(G�(���) �

2011 81,279,760 366,463 0.45 
2012 130,878,727 2,503,642 1.91 
2013 183,882,080 2,803,415 1.52 

average 2011-2013 1.30 
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