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Water is one of the three important natural resources along with soil and air. This valuable
resource is under severe threat from climate change and population growth in recent
decades. Since it is an irreplaceable resource, its scarcity has been exacerbated by the high
cost of accessing new water resources. Water is considered a public good that must be
provided and distributed by governments to different consumer sectors. In fact, this issue
causes further scarcity of water resources. In this study, in order to examine and analyze
water pricing models, data related to water consumption for the period 1392 to 1402 were
extracted and a mixed data regression model and coefficients of determination were
compared using the Wong test approach. The results of the study indicate that water pricing
is a function of various micro and macro components. Changes in each of these
components, including labor, energy, capital, and water consumption volume, lead to
changes in related costs. According to the adjusted coefficients of determination, the Cop-
Douglas function has the highest explanatory power compared to other models. Finally,
according to the Wong test, the difference in the adjusted coefficient of determination of
the Cop-Douglas model in estimating water pricing compared to other models is
significant.
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1. Introduction

Water is crucial for human and environmental well-being, yet resources are dwindling due to unsustainable
consumption and pollution (Kilig, 2020). The UN Development Program estimates that over 40% of the
global population faces water scarcity, projected to reach 57% by 2050 due to climate change (Boretti, 2019).
Various management strategies are being implemented worldwide, including managed aquifer recharge,
green infrastructure, and greywater reuse (Moshfika, Biswas and Mondal, 2022). For instance, India's
groundwater recharge strategy has significantly increased infiltration rates (Alam et al., 2020), and greywater
recycling is gaining traction in water-stressed nations like Australia, Germany, the US, and China (Craddock
et al., 2020). Some countries are also building urban water reservoirs to enhance groundwater infiltration
(Cui, Dong, and Wilson, 2020; Shafique, Kim, 2018). However, cost, inaccessibility, and technical demands
hinder the effectiveness and adoption of water-saving methods in developing countries (Juan, Chen, and Lin,
2016).

2. Materials and Methods

This study is a descriptive and correlational applied research, intended to inform decision-making for
individuals and organizations. This study employed library research, gathering theoretical foundations from
specialized Persian and Latin books and journals. Then, statistical information from the Program and Budget
Organization, the Statistics Center, and other related Internet databases were used to collect data for the
present study. In this study, the most optimal water pricing model in the agricultural sector is identified,
which is based on cost recovery, cost-effectiveness of water use, and per capita water consumption.
Considering cost-effectiveness for users along with the cost of excessive water use is a justice-based
approach in pricing. Reflecting all economic costs improves water supply efficiency and makes consumers
aware of their consumption costs (Dirwai, 2021; Rahi, 2021). The total economic cost encompasses
extraction expenses and the cost of externalities linked to resource degradation. This externality cost, which
includes expenses like canalization, increased electricity prices, and human resource allocation (Videira et
al., 2011), forms the basis for compensating for ongoing environmental resource degradation.

3. Results

Table 4 shows that the independent variables explain approximately 45% of the variance in the dependent
variable. The Cobb-Douglas production function explains 45% of the variation in value added. Labor,
capital, energy, and water consumption all significantly affect value added.

Table 5 shows that the independent variables explain approximately 50% of the variance in the dependent
variable, indicating a 50% explanatory power of the transcendental production function in this study. The
results indicate a significant effect of the independent variables on value added. Table 6 shows that
approximately 30% of the variance in the dependent variable is explained by the independent variables
(adjusted R-squared). The Translog production function explains 30% of the variance in this study.
Furthermore, independent variables significantly affect the value added.

Wong's test (Table 7) indicates that Model 2, employing a transcendental function, exhibits a significantly
higher adjusted coefficient of determination and thus greater explanatory power for estimating the economic
value added of water compared to the other models.

4. Discussion and Conclusion
U.S. energy and natural resource experts have introduced a successful model of water pricing legislation and
its implementation as a smart way to manage carbon, water, and energy.

Rivers are drying up across the United States, with tens of thousands of kilometers now completely dry. The
causes vary by state; in Montana alone, 7,000 kilometers of rivers are affected. Rivers once teeming with
fish, animals, and aquatic plants served as vital ecosystems. Now, many, like Montana's Prickly Pear Creek
flowing through East Helena into Lake Helena, are drying up. The river is home to red and brown trout and
has suffered from water shortages almost every summer for over a decade, often drying up completely. These
problems largely began in the late 19th century due to population growth, which increased water demand to
concerning levels for local residents.
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