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Introduction

Water is a socio-economic commodity which is considered as a basic human need. Limited water
resources in arid and semi-arid regions and increasing demand for water has led to water shortages,
reduced reliability of water supply systems, and intensified competition and conflict between different
sectors of water consumption. Limited water resources have also caused economic, environmental,
social and political tensions. Among the various uses of water, urban drinking water has a higher
priority due to health issues, basic human needs and the possibility of social tensions due to its scarcity.

Water pricing as a tool for demand management, whether through administrative decrees or market
forces, is the best approach to improve water allocation and protect water resources. Considering the
importance of determining the economic valuation of water in the study area and with the aim of
determining the customers' willingness to pay for quality drinking water, this study was intended to
estimate the economic valuation of water in urban areas of Hamadan province.

One of the methods of water valuation is measuring the willingness of consumers to pay higher
prices for quality water. The contingent valuation method as a standard and flexible method is widely
used for measuring the willingness of consumers to pay higher prices for quality water
(Khodaverdizadeh et al., 2008). Comparing the willingness to pay in urban and rural areas in Kenya,
Brouwer et al. (2015) found that rural households were more sensitive to prices than urban ones, and
urban households were willing to pay more for quality water than villagers. Acey et al. (2019) also
examined the willingness to pay for water by Kenyan citizens. The results showed that among citizens
who were younger and richer, the willingness to pay was higher. Considering the importance of
determining the economic valuation of water, this study was thus intended to determine the rate of
willingness to pay for quality drinking water by the households in Hamedan province using a
contingent valuation method.
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Materials and Methods:

In the contingent valuation method, the willingness of consumers to pay is estimated with respect
to a hypothetical behavior rather than the actual behavior. The critique of this method is whether the
answers given to hypothetical questions are valid, or whethre they can be solely relied on to estimate
the customers’ willingness to pay. This problem can be solved by paying special attention to the
guestionnaire and using accuracy and tact in the design of questions. This method is also used to
measure the non-market value of environmental resources. Though this method seems supposedly
simple, it not only requires economic theories but also several rules and systems of society, psychology,
statistics and econometrics (Imami Meybodi and Ghazi, 2008). As this method involves direct
questions from individuals, the estimation of the willingness of consumers to pay may be
understimated. One of the main factors leading to errors in the contingent valuation method is the effect
of spatial domains or induction effect. The spatial effect occurs when the rate of willingness to pay
varies in different situations. This effect is usually due to variables such as interview time, interview
place and residence, or the method of defining the product in the contingent valuation studies
(Hosseini, 2003).

The dependent variable in the Probit pattern consists of a binary variable with values 1 and zero.
Accordingly, the dependent variable is the vector of the values 0 and 1 in which the number 0 is
consiederd as the decision ‘not willing to pay’. This variable is based on the dependent variable in the
Probit model. Hence, for Yi whose value is greater than zero, it is numbered 1, and for Yi whose value
is zero, it remains zero. This way, the independent variable of the Probit pattern is constructed for all
observations. According to the above description, the two patterns obtained from the separation of the
Probit model are represented by equations (1) and (2):

Probit pattern:

Z =pX,+V, i=1...,n 1)
Linear regression pattern:

Y, =X, + MR +¢, )

In the above patterns, £ and o are the coefficients of the pattern parameters, IMR is the inverse Mills
ratio, e; and V;are the error terms. In the first step of the Heckman model, the Probit pattern is estimated
using the method of truth-estimation. The presence of the inverse of the Mills ratio in the linear
regression model eliminates the existence of the heterogeneity of the primary pattern variance, and
allows the use of the least squares ordinary estimator (OLS) (Genius and Tsagarkis, 2006). Therefore,
by dividing the estimation of Probit model parameters into two stages, the factors influencing the
decision can be separated from the factors affecting the willingness to pay for drinking water, and as a
result, the role and effectiveness of each of these factors in the two groups is better estimated.

Results and discussion:

The results of the present study clearly show that households in some regions are interested in
having quality drinking water and are thus willing to pay more than the current tariff to improve the
quality of drinking water. The present study shows that in Hamadan, Kabudarahang and Nahavand,
45.6%, 57.4% and 6.5% of households respectively are willing to pay more than the current tariff to
improve their drinking water quality. Thus, the average willingness to pay for quality drinking water
in Hamedan, Kaboodarah and Nahavand is estimated at 5830, 7400 and 5250 Rials per household,
respectively. Based on the results obtained from Heckman model, age, family members, and house
size influenced households' decision to have better quality drinking water, and other variables such as
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family expenditure, house size, and income affected households' willingness to pay more for better
quality drinking water.

In Table (1), the meaningfulness of the variables shows the inverse ratio of Mills in the second stage
of Heckman model. This statistics indicates that the removal of potential households (zero observation
for Yi) from the community causes the estimated parameters to be varied. Also, the variable indicates
that factors influencing households' decision to pay more for drinking water are not determined by the
determinants of the rate of their willingness to pay. In the Probit model (Heckman's first stage), the
McAfadden R? statistics is 0.75. This statistics demonstrates the great explanatory power of the model.
This statistics takes values between zero and one, and essentially compares the value of the likelihood
function when all model variables, except for the width of the source, are zero with the state that these
variables are all present in the model. The prediction accuracy percentage is 95.5%, which confirms
the accuracy and appropriateness of the model. The parent test for the Probit model is 155, which is
meaningful at 99%, indicating the suitability of model estimates. Alos, the estimated parameters in the
model all have expected symptoms and are meaningful at 95% and 99%. Considering the importance
of drinking water for the households in the study area and their willingness to pay for safe and quality
water, it is suggested that proper planning be done for improving drinking water so as to reduce their
concerns about drinking water quality.

Table 1- Summary of Regression Analysis by Heckman's Two-Step Model

Coefficients T statistic Elasticity (mean)
First stage second stage First stage second stage
Predictive  Firststage second (Total Y; >0
variable stage effect)
(Probit) (OLS) (Probit) (sig) (OLS) (sig) (Probit) (OLS)
Age -2.97 - - - -3.42 0.029 -0.64 -0.60
Dependency - -5.4 2.53 0.027 1.83 0.082 -0.78 -0.85
Burden
Building area - 1.8 - - 0.01 0.26
Iliteracy -155.6 - - - -0.18 -0.02
Elementery -102.4 - -1.9 0.030 - -0.3 -0.24
Diploma -135 - -1.8 0.038 -0.10 -0.41 -0.32
0.320
Ownership - - -1.59 0.082 2.72 0.032 0.08 0.07
Income - 0.07 -0.46 0.364 - 0.9 0.85
Nahavand -158.1 - - - 0.17 0.16
Hamedan -208.4 - -5.86 0.012 221 0.049 0.18 0.17
IMR - 0.52 -3.74 0.037 - -
(1) 0.45 -
A 0.38
Wald test 155
R-SQUARE 0.88
MCFADDE 0.75
N R-SQ
PERCENTA 95.5
GE OF
RIGHT
PREDICTIO
NS

Source: Research Findings
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Table 1- Average cost of households

county Property I'm I am I'm not I'm I'm not
completely satisfied satisfied  indifferent satisfied
satisfied
Hamedan Number 7 48 71 17 77
Percentage 3.2 21.8 32.3 7.7 35
Kabodarahang  Number 1 4 21 5 16
Percentage 2.1 8.5 44.7 10.6 34
Nahavand Number 5 14 29 0 14
Percentage 8.1 22.6 46.8 0 22.6
Source: Research Findings
ST Cudas” 31 119l Goiaons Lo ¥ Juer
Table 2-. Satisfaction of households with water quality
county Property 500- 1000- 1500- 2000- 2500- 3000-  Above
1000 1500 2000 2500 3000 3500 3500
Hamedan Number 30 83 72 21 2 3
Percentage 13.6 37.7 32.7 9.5 4.1 0.9 14
Kabodarahang Number 11 8 20 2 1 1
Percentage 23.4 17 42.6 4.3 8.5 2.1 2.1
Nahavand Number 4 6 20 4 4 9
Percentage 6.5 9.7 32.3 6.5 24.2 6.5 14.5
Source: Research Findings
O ST CaSo o B (Sl ylgils C1d g 4 bloi -F oo
Table 3-Willingness to pay households per cubic meter of drinking water
z 2 2 g 8 8 8 B 8 & & .
= @ o © ~ © o S — — c =}
3 & 8 8 8 8 8 g 8 g = °
o a < Ty} © ~ @ 9 o = s
— — e
)
Hamedan Number 50 29 17 1 1 1 0 1 120 220
Percentage  22.7 132 7.7 0.5 0.5 0.5 0 0.5 54.5 100
Kabodarahang Number 8 2 4 2 0 1 20 47
Percentage 17 4.3 85 106 43 106 0 21 42.6 100
Nahavand Number 3 1 0 0 0 0 0 0 58 62
Percentage 4.8 1.6 0 0 0 0 0 0 93.5 100

Source: Research Findings
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Table 4. Regression analysis results using Tobit and OLS

Variables OLS Tobit
Coefficients T Statistic sig Coefficients T Statistic sig
Age -0.64 -0.36 0.234 -0.5 -0.66 0.340
Dependen -36.2 -2.56 0.024 -3.6 -3.42 0.038
cy Burden
Building 0.8 0.3 0.285 1.2 1.83 0.630
area
Level of Iliteracy -129.5 -3.4 0.036 -85.5 -2.8 0.022
Education  Elementer -177.4 -2.5 0.029 -112.1 -2.5 0.023
y

Diploma -3.3 -0.01 0.540 -6.8 0.31 0.280
Ownership -26.6 -0.6 0.420 -15.3 -0.10 0.320
Income 0.03 2.3 0.018 0.05 2.72 0.018

Nahavand -338.5 -5.2 0.003 -140.2 -
region Hamedan -109.1 -2.3 0.24 180.3 -
R- 0.75 0.81
SQUARE

Source: Research Findings
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Table 5- Summary of Regression Analysis by Hackman's Two-Step Method

Coefficients T statistic Elasticity (mean)
First stage second stage

Predictive Firststage  second stage First stage second stage (Totaleffect) Yi>0
variable

(Probit) (OLS) (Probit) (sig) (OLS) (sig) (Probit) (OLS)
Age -2.97 - - - -3.42 0.029 -0.64 -0.60
Dependency - -5.4 2.53 0.027 1.83 0.082 -0.78 -0.85
Burden
Building - 1.8 - - 0.01 0.26
area
Illiteracy -155.6 - - - -0.18 -0.02
Elementery -102.4 - -1.9 0.030 - -0.3 -0.24
Diploma -135 - -1.8 0.038 -0.10 -0.41 -0.32

0.320

Ownership - - -1.59 0.082 2.72 0.032 0.08 0.07
Income - 0.07 -0.46 0.364 - 0.9 0.85
Nahavand -158.1 - - - 0.17 0.16
Hamedan -208.4 - -5.86 0.012 221 0.049 0.18 0.17
IMR - 0.52 -3.74 0.037 - -
(D) 0.45 -
A 0.38
Wald test 155
R-SQUARE 0.88
MCFADDE 0.75
N R-SQ
PERCENTA 95.5
GE OF
RIGHT
PREDICTIO
NS

Source: Research Findings
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