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1- Introduction

In recent years, the demand for urban water consumption
has dramatically increased due to population growth,
improving health, and increasing community welfare. On
the other hand, access to sufficient water resources,
especially in countries located in arid and semi-arid
regions like Iran, faces many limitations. For this reason,
the problem of lack of sufficient water in many regions of
the world has become one of the most critical challenges
of urban management.

Due to limited access to new water sources, managing
and controlling water use is preferable to searching for new
sources. Domestic water use is the most important among
the various urban water uses. On the other hand, the large
amount of wastewater produced in the domestic sector
indicates excessive water consumption in the domestic
sector. Therefore, reducing household water consumption
can effectively address the water shortage crisis.

Previous research has shown that one of the main
factors of excessive water consumption in domestic use is
that people do not use the correct methods of consumption
in this category of urban water use. Therefore, teaching the
proper behaviors of water consumption in different
household uses is very important and necessary to reduce
water consumption in the domestic use sector. Based on
this, in this article, we seek to prioritize different domestic
water uses to improve people's consumption behavior. For
this purpose, it is necessary to investigate the existence of
differences in the consumption behavior of people in
different types of domestic water use. Then, if there is a
significant difference between household uses, they can be
prioritized to correct the water consumption pattern.

2- Methodology

To investigate and evaluate consumption behaviors and
prioritize household uses, six domestic water uses were
selected, including car washing, washing machine,
dishwashing, bathing, brushing, washing, and toilet. Then,

the consumption behaviors in each of them were scored
based on the amount of water consumption, respectively
with the numbers 1 (lowest volume of water consumption)
to 4 (highest volume of water consumption). Then,
questionnaires based on different consumption behaviors
in mentioned household uses were randomly distributed
among the citizens of Mashhad City.

The confirmatory factor analysis method was applied
to examine the similarities or differences in people's
consumption behavior in different household uses. For this
purpose, a hidden variable such as water consumption
behavior was considered as a hidden factor in determining
the type of consumption behavior of people. Then, in the
confirmatory factor analysis, a structure was considered
according to which the consumption behavior of each
person in different household uses is a function of the
hidden variable (water consumption behavior). If the
consumption behaviors of each person are similar in
different household uses, such structure and the hidden
variable will be recognized as acceptable and valid in the
confirmatory factor analysis. Otherwise, each person's
consumption behaviors will differ in household uses. In
this way, prioritizing household uses becomes essential.

Three criteria were proposed in this study to prioritize
domestic water use: average water consumption volume,
frequency of repetition of incorrect consumption
behaviors, and combined criteria. The combined measure
is the product of the average volume of water consumption
multiplied by the repetition frequency of incorrect
consumption behaviors. The average volume of water
consumption based on the measured values for different
consumption behaviors in domestic water use in previous
studies and the frequency ratio of repetition of wrong
consumption behaviors can also be calculated based on the
results obtained from statistics.

3- Results
Consumption behavior questionnaires were distributed
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among 607 residents of Mashhad City, and their
consumption behavior in different domestic uses of water
was questioned. In addition, their other characteristics,
such as age, gender, education level, and humber of family
members, were also included in the questionnaires.
According to the data obtained from the distribution of the
questionnaires, 54% of the respondents were female, and
46% were male. Regarding age range, 86% of the
respondents were in two age ranges: 21 to 30 and 31 to 40.
58% of the respondents were members of families of 3 or
4 people. 61% of the respondents' educational
qualifications were diploma, postgraduate, and bachelor.

After entering the data obtained from the
questionnaires into the software and performing
confirmatory factor analysis, a hidden variable called
water consumption behavior was considered, and the
consumption behaviors of people in different household
uses were considered to be influenced by this factor (water
consumption behavior). Then, the validity of the assumed
factor structure was examined. According to the results
obtained from the confirmatory factor analysis, the
variance error values for all variables (consumption
behaviors in different household uses) were less than 1.96,
which indicates the non-significance of the mentioned
variables in the assumed structure. In addition, the value of
the P-value index was less than 0.05, which means the
model was poorly fit with the assumed structure.
Therefore, it can be concluded that people's consumption
behaviors are different in different household uses.
Consequently, it is essential to prioritize household
consumption to modify the consumption pattern.

In the next step, domestic consumption was compared
based on the average monthly water consumption and
ranked according to Table 1. According to the obtained
results, the largest volume of water consumption was
allocated for bathing, washing, and toilet purposes.

Table 1. Prioritization of domestic water use to modify the
consumption pattern based on the average water
consumption criteria

Average monthly
Domestic use of water water Priority
consumption
(liters)

Bathing 2508.17 1
Washroom and toilet 619.03 2
Brushing teeth 360.32 3
Dishwasher 333.74 4
Washing machine 107.95 5
Car wash 19.33 6

In the next step, domestic water consumption was
compared only based on the ratio of incorrect consumption
behaviors and ranked according to Table 2. Based on the
obtained results, the highest proportion of incorrect
consumption behaviors and the highest frequency of their
repetition among the statistical sample was allocated to
bathing, washing machine and brushing teeth.

In the last step, household consumptions were
compared based on a consolidated criterion, i.e., the

product of monthly water consumption and the proportion
of incorrect consumption behaviors, and were ranked
according to Table 3.

As can be seen in Table 3, based on the consolidated
criteria, bathing, washing, and toilets were assigned the
highest priority for correcting the consumption pattern,
and brushing, dishwashing, washing machine, and car
washing were placed in the next priority, respectively.

Table 2. Prioritization of domestic water use to modify the
consumption pattern based on the frequency of repetition of
incorrect consumption behaviors

The proportion of
Domestic use of water Incorrect Priority

consumption

behaviors (%)
Bathing 66 % 1
Washing machine 60 % 2
Brushing teeth 47 % 3
Washroom and toilet 39% 4
Dishwasher 35% 5
Car wash 26 % 6

Table 3. Prioritization of domestic water use to modify the
consumption pattern based on the integrated criterion of
consumption volume and consumption behavior

Average monthly
water consumption
Domestic use of (liters) X Thi _
water proportion o Priority
incorrect
consumption
behaviors (%)
Bathing 1655.39 1
Washroom and toilet 241.42 2
Brushing teeth 169.35 3
Dishwasher 116.81 4
Washing machine 64.77 5
Car wash 5.03 6

4- Conclusion
Based on the research conducted in this article, the
following results were obtained:

- There is a significant difference between people's
consumption behaviors in different household uses.

- The highest volume of monthly water consumption
among domestic water uses is for bathing, washing, and
toilet, and the highest frequency of repeating incorrect
water consumption behaviors is for bathing, washing
machine, and brushing teeth.

- Bathing, washing, and toileting are the highest
priorities for improving water consumption behaviors in
Mashhad.
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Evaluation of Household Water Consumption to Modify the Consumption Pattern,
Case Study: Mashhad City

Mohsen Kadkhodaei Ali Abbasi

Abstract Modifying the pattern of water consumption in households has a prominent and important role in the
management of urban water consumption. By promoting frugal behaviors, the per capita water consumption within the
domestic sector can be reduced to an acceptable level. The purpose of this study is to evaluate and prioritize different
types of household water consumption to improve the consumption pattern in the city of Mashhad. To achieve this goal,
the similarity of consumption behaviors across different household water uses were investigated through confirmatory
factor analysis. The results indicated the lack of similarity in consumption behaviors of people in different household
uses in terms of whether the consumption behaviors are correct or incorrect. Then, the different household water uses
were prioritized according to the average criteria of the water consumption volume and the proportion of incorrect
behaviors. The outcomes indicated that priority should be given to water usage for bathing and toilet purposes, while
brushing teeth, dishwashing, laundry machine operation, and car washing were assigned lower priorities.

Key words Urban water consumption, Water consumption per capita, Water consumption behaviors, Water saving
behaviors, Confirmatory Factor Analysis (CFA).
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