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ABSTRACT

The aim of this study is to determine the optimal tariff for treated wastewater in the agricultural
sector in the south of Tehran province. In order to achieve this goal, Used of positive mathematical
programming (PMP) optimization method and the conditional valuation method (CVM) to estimate
the conservation value. The required information was collected by completing 470 questionnaires
by two-stage cluster sampling in the south of Tehran province in 2019. Based on the results, the
cost price of treated wastewater was determined to be 21,523 Rial per cubic meter in Tehran
province. Market price for each cubic meter of treated wastewater in Qarchak, Pishva, Rey and
Varamin cities is 4444, 5556, 9778 and 5000 Rial respectively, value Marginal production is
10080, 15720, 17090 and 12370 Rial and willingness to pay of farmer 9474, 10136, 10173 and was
determined to be 10671 Rial. Finally, by examining the conditions of market formation, the optimal
tariff for treated wastewater in the south of Tehran province (Peww) was determined to be 10,114
Rial per cubic meter. Due to the high cost price of each cubic meter of treated farmers are, it is
suggested that the private sector enter the wastewater treatment market, because it can pay the
difference between the cost price and the willingness to pay of farmers for the treated wastewater
from government environmental assistance.
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Objectives

Increasing demand for agricultural products and frequent droughts have made water scarcity one of
the main challenges in the agricultural sector. Therefore, managing water supply and demand and
striving to save and make optimal use of this input is important (Ebrahimi et al., 2013). Given that
an increase in population of large cities has led to a sharp increase in the volume of domestic and
municipal wastewater. Wastewater is one of the main sources of irrigation in agricultural sector
(Tanji, 1997). Therefore, by increasing the limitation of water resources, one of the effective
solutions can be the treatment of existing wastewater and make use of it as the only sustainable
water source for irrigation of agricultural products (Bani-Melhem et al.,2015). In this regard,
paying for changes or improvements in water quality would be an important issue. The aim of the
present study is to manage the demand and supply of water and the use of treated wastewater in the
agricultural sector. The present study seeks to determine the optimal tariff rate for treated
wastewater in the agricultural sector of Tehran province.

Methods

In the first part of the study, the positive mathematical programming (PMP) method applied to
estimate the economic value of water input. According to the studies of Howitt (1995) and Paris &
Howitt (1998), PMP defined as a method with three steps. Positive mathematical programming is
an experimental analysis method that uses all available information, no matter how scarce.
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In the second part, a hypothetical market formed for farmers to “estimate the value of changes in
wastewater quality". The purpose of this hypothetical market is to determine the willingness to pay
of farmers to use of treated wastewater in their production process. A method, which forms a
hypothetical market, is the conditional valuation method (CVM) and offer the proposed amount in
exchange for wastewater treatment.

The required data collected through a survey and secondary data published by different official
sources. A two-stage cluster sampling method used to select the samples. The size of the
population, which includes the number of farmers in the study area (i.e. Varamin, Rey, Pishva, and
Qarchak cities), was 126, 123, 123, and 99 respectively and in total 470 questionnaires were
completed. Different soft were such as Excel, SHAZAM and LINGO used to extract the results of
the models.

Results

In order to determine the optimal tariff rate for treated wastewater, four variables such as
Treatment-cost price, current price, economic and farmers' willingness to pay also for each cubic
meter of treated wastewater must be estimated. To estimate the Treatment-cost price per cubic
meter of treated wastewater, the information of Tehran Wastewater Company and South Tehran
Wastewater Treatment Plant for units 7 and 8 were used. The total estimated Treatment-cost was
about 51.656 billion Rials and the total amount of treated Wastewater during the 30 years of the
useful life of the project was about 2.400 million cubic meters. As a result, the Treatment-cost price
for each cubic meter of treated wastewater is about 21,523 Rials.

The current price per cubic meter of treated effluent in Qarchak, Pishva, Rey, and Varamin
counties were 4444, 5556, 9778, and 5000 Rials, respectively.

Estimation of the economic value of each cubic meter of treated Wastewater was a positive
mathematical programming method. For cropping pattern, the acreage of strategic crops applied.
The economic value of each cubic meter of treated wastewater in Qarchak, Pishva, Rey, and
Varamin counties was determined to be about 10080, 15720, 17090, and 12370 Rials, respectively.
According to the conditional valuation method (CVM) and the results of the Logit model, the
farmer’s willingness to pay per cubic meter in Qarchak, Pishva, Rey, and Varamin counties were
estimated about 9474, 10136, 10173, and 10671 Rials and in the south of Tehran province about
10114 Rials.

To determine the optimal tariff rate, the first condition of market formation and exchange of
Treated Wastewater (WTPP'> PCWW?) and the second condition (WTPP< VMPWW?) met. The
optimal tariff for per cubic meter of treated effluent in Qarchak, Pishva, Rey, and VVaramin counties
estimated tb about 9,474, 10,136, 10,173, and 10,671 Rials. Also, the optimal tariff for each cubic
meter of treated wastewater in the agricultural sector in the south of Tehran province was estimated
about 10,114 Rials.

Discussion

The optimal tariff for treated wastewater, in each city and in the south of Tehran province is higher
than the current price but is lower than the Treatment-cost price. Comparing to the results of
different studies (Ratna Reddy & Behera, 2006; Lindhjem, 2007; Eminiano et al, 2010) it seems
that the Treatment-cost price in our study is high and is more than the current price. To compensate
for this discrepancy between the optimal tariff set and the Treatment-cost price, the government
and private sector support for wastewater treatment needed.

The private sector can enter the wastewater treatment market in a number of ways, making the
treated wastewater "only for the cultivation of vegetables and herbs crops with high economic
value.” The second case is "increasing volume of inlet wastewater in the wastewater treatment plant
to reduce the cost". The private sector can get involved in the gray water issue and spend part of the
treatment costs on wastewater treatment.

1. Willingness tofpay Producers
2. current Prlce of treated Wastewater
3. Value of Marginal product of treated Wastewater
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