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Abstract

The expansion of urbanization has created a variety of needs, the most important of which
is the supply of drinking water. Therefore, it is important to know the amount of water
demand and the factors affecting it. Meanwhile, the impact of reduced subsidies on drinking
water is very sensitive. Because, increasing its price, will lead to changes the welfare of
urban consumers. Rey city is one of the cities of Tehran province that the urban population
in this city has increased significantly in recent years, and on the other hand, the only
source of drinking water is groundwater in this city and since the level of groundwater
aquifer in the Rey plain has decreased significantly, so it is important to study the function
of water demand in this area and the factors affecting it. Due to the necessity of research,
this paper estimates the water demand function of Rey city using the time series data of
2002-2019 and the Stone-Geary utility function. The amount of income that must be paid
to the households of Rey city in order to stay at the initial welfare level is obtained with
using the compensated variation index and the price elasticity of demand and the elasticity
of income. The results show that water in the study area was a low elasticity and essential
commodity and the amount of compensatory payment in the year of the implementation of
the targeted subsidies law is equal to 179225/73 Rials and in 2019 is equal to 1541430/02
Rials. As a result, the increase in water prices has significantly reduced the welfare of urban
consumers, and compensation for this purpose should be on the agenda.
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1. Introduction

Since the distant past, Iran has been faced with water shortage. More than one percent of
the world's population belongs to Iran, but Iran's share of the world's fresh water resources
is less than half a percent (Pajooyan and Hosseini, 2003). As a result, in recent years,
demand management has gained special importance in the country. Therefore, it is
necessary to know the amount of water demand and the factors influencing it, especially
the effect of reducing the subsidies paid to drinking water. The population of Ray city has
increased significantly in recent years, and on the other hand, the only source of drinking
water in this city is groundwater, and since the level of groundwater aquifer in the Rey
plain has decreased significantly, so it is important to study the function of water demand
in this area and the factors affecting it. Because realizing the price brings changes in the
welfare of consumers. As a result, it is very important to determine the amount of
compensatory payment by the government to the households of Ray city.

Therefore, the purpose of this paper is to estimate the drinking demand function in Rey
city and to examine welfare changes due to the reduction of water subsidies. In line with
these goals, the drinking water demand function was estimated with the Stone-Geary utility
function and then calculating the elasticities of the demand function. The welfare effects
were calculated using the compensated variation index.

2. Materials and Methods

In order to extract the water demand function in the domestic sector, the theory of
microeconomics and the method of maximizing the consumer's utility have been used with
regard to the budget constraints. Because the consumption of water is necessary, and in
other words, water as an essential commodity always has a minimum consumption.
Therefore, Stone-Geary utility function, which is known as the utility function based on
essential commodity, is the most suitable type of utility function for this purpose (Sajjadi
Far and Khiyabani, 2011; Khoshakhlagh et al ., 2002).

The water demand function with the help of the Stone Gray utility function is defined
as follows:

I P
Qp = g — — Sy — + agSs + agRW (1)
Py Py
e + ag = 1
I Pg
Qa=(1—ay)Sq+ay—— (1 —0yg)Sp—+ (1 — ag)RW ()
Py Py
I Pg
QA=90+61_+62_+63W (3)
Py Py
Where:
0o = Sa(1— ) 4)
91 = (XA (5)
0, = —(1—a,)Sg (6)
03 = R(1 —ay) (7

According to relations (4) and (5), the minimum annual consumption of each household
is as follows:
8o (®)
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Q4. the amount of water demand; P4, water price; Pg, price of other goods and services;

I, the level of income or expenses; S,, the minimum required amount of water
consumption; R, coefficient of the weather factor variable; W is the weather factor variable.
8, is the y- intercept; 6,,1s the variable coefficient of the ratio of the per capita income of
each household to the water price; 6,,is the variable coefficient of the ratio of price index
of consumer goods and services to the water price. According to the relationship of the
demand function (relation 3), the price elasticity of demand is calculated as follows:
EQAPA:%P_A:(_%_%)P_A ©)
' dpa Qa Qa

According to the relationship of the demand function (relation 3), the income elasticity

of demand is calculated as follows:

dQa I _ 6, 1 61 6 (10)

T4 Qp pa Qa 24004 B

9, is the share of water expenses in the consumer budget.
compensated variation index for price changes from p, to p; are equal to:

. s (11)
cv(py.p0.1o) = {(1 -8 [1e+ - (pite — p3+a)] + 101—5} -1
— {(1;6)6 [p1%1(P1.1o) — Poxo(Po-Ip)]
A+ a)g
Yizs
+ 131_6)} — Iy

where § is the income elasticity, « is the price elasticity of demand and [ is the initial
income and z is the constant component.

3. Data
The data used to estimate the water demand function were obtained from Statistical Centre
of Iran and Iran Water Resources Management. Also, the data related to the weather factor
variable has been obtained from the Iran Meteorological Organization for the years 2011
to 2017.

4. Discussion

To make sure that the regression isn't spurious, the Generalized Dickey Fuller (ADF) test
and the (KPSS) test based on Schwartz's criterion have been used to check the stationarity
of variables. Considering that all the variables are static in the level, the demand function
estimated with the ordinary least squares (OLS) method. The water demand function in the
domestic sector was estimated with Eviews software. The relationships between the
variables of the estimated water demand function indicate that there is a positive
relationship between household income and water demand and a negative relationship
between price index of consumer goods and services and precipitation with water demand.
The minimum amount of consumption per household is 211.5 cubic meters per year in Ray
city. The price elasticity of demand is less than zero and the income elasticity of demand
is positive and less than one for all the years under review, which indicates the low elasticity
and necessity of the water commodity. The amount of income that must be paid to the
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households of Rey city in order to stay at the initial welfare level (before the
implementation of the targeted subsidies law) has been calculated. Since in 2009 the
targeted subsidies law was not yet implemented, as a result, the amount of compensatory
payment is zero. Also, the amount of compensated variation that can be paid to the
households of Ray city in order to stay at the initial welfare level in 2010 is 179,225.73
Rials and this amount is 1,541,430 Rials for 2019.

5. Conclusion

The expansion of urbanization will create various and numerous needs, the most important
of which is the supply of drinking water. Therefore, it is necessary to know the amount of
water demand and the factors influencing it, especially the effect of reducing the subsidies
paid to drinking water. Because realizing the price brings changes in the welfare of
consumers. Due to the necessity of research, this paper estimates the water demand function
of Rey city using the time series data of 2002-2019 and the Stone-Geary utility function.
Finally, the amount of income that must be paid to the households of Rey city in order to
stay at the initial welfare level is obtained. The results show that water in the study area
was a low elasticity and essential commodity and the amount of compensatory payment in
the year of the implementation of the targeted subsidies law is equal to 179225/73 Rials
and in 2019 is equal to 1541430/02 Rials. As a result, the increase in water prices has
significantly reduced the welfare of urban consumers and compensation for this purpose
should be on the agenda.
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Table 3. The amount of stretching and compensatory changes (Rials) for the years 1388-1397
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