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Abstract

Encouraging households to adopt residential water conservation behaviors, as an efficient

strategy for sustainable water supply, has caught the attention of water demand management.
However, the success of such policies depends on the voluntary acceptance of these measures
by urban households. Considering the important role of psychology in explaining human
behavior, the present research explored the key socio-psychological factors underlying the
household adoption of WCBs and how these behaviors can be explained by expanding the
theory of planned behavior via adding the habit variable to the TPB’s main model. In the current
study, which focuses solely on water curtailment behaviors (behavioral conservation), 343
Isfahan citizens participated. In this regard, a cross-sectional survey was conducted using a
structured questionnaire, as a research instrument, and the structural equation modeling method
was also applied for data analysis. The results revealed that, by adding the habit variable to the
TPB's main model, the extended model can predict 75% and 51% in the variance of intention to
adopt water curtailment behaviors and water curtailment behaviors, respectively. Based on the
findings, the attitude and perceived behavioral control variables had a significant positive
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relationship with intention, whereby attitude had the most predictive power of intention to adopt
water curtailment behaviors. Moreover, the habit and intention variables were significantly and
positively related to water curtailment behaviors, of which habit was the most important
determinant of behavior. However, subjective norm had no significant relationship with
intention, and perceived behavioral control was not significantly related to behavior. Finally,
policymakers are advised to develop and implement awareness-raising and education campaigns
aimed at (1) creating positive attitude toward WCBs among urban households, (2) increasing
their self-efficacy and self-confidence in performing these actions, and (3) improving and/or
changing their water conservation habits in order to improve WCBs among urban households.

Keywords: Water Conservation, Theory of Planned Behavior, Habit, Structural Equation
Modeling, Environmental Psychology, Water Demand Management.
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the theory of planned behavior
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Table 1. Items measured for each of the research variables

Constructs
(No. of items)

Items

References

Attitude
(5)

Subjective norm

“)

Perceived
behavioral
control

®)

Habit
(6)

Intention

®)

Behavior

(15)

For me engaging in water conservation activities is very pleasurable.

I feel good and satisfied with water conservation.

For me conserving water is very beneficial.

I think that engaging in water conservation activities is completely wise.

I think that it is very important to conserve water always, even in the
cold and rainy seasons of the year.

The people who are important to me (such as family, friends, ...) would
approve of me if I conserved water.

The people who are important to me (such as family, friends, ...) think
that I should conserve water.

How much do the people who are important to you (such as family,
friends,...) expect you to conserve water?

My family and friends encourage me to conserve water.

If T want to conserve water via water curtailment activities, it is
completely possible for me.

Conserving water by taking water curtailment activities is very easy for
me.

How sure are you that you are capable of avoiding unnecessary water
use by becoming involved in water curtailment activities?

How much control do you imagine that you have over conserving water
via water curtailment activities?

It is mostly up to me whether or not I conserve water via water
curtailment activities.

I have a habit of saving my water consumption in any way I can.

I have a habit of closing a faucet when it is open or dripping.

I usually think about saving and using as little as possible when I use
water.

I have a habit of turning on the tap whenever I need to use it to prevent
water waste.

I usually open the faucet a little if there is high water pressure.

I usually avoid unnecessary water consumption in my home.

I would like to conserve water by becoming involved in water
curtailment activities.

I intend to diminish water use by taking water curtailment activities.

I intend to persuade others to become involved in water curtailment
activities.

How much do you expect that you can diminish water use by becoming
involved in water curtailment activities?

I plan to persuade others to get involved in water curtailment activities.

I take a shorter shower as much as possible.

I turn off the tap while brushing my teeth or use a single glass.

I only use the washing machine when it is full.

I only use the dishwasher when it is full.

I minimize toilet flushing as much as possible.

I turn off the faucet when soaping up the body in the shower.

I water lawns early in the morning or late in the evening.

I use minimal water for cleaning my home.

I turn off the tap when soaping up my hands.

I fill the sink with water and then turn off the faucet when I wash
vegetables.

In the hot seasons of the year, I use an evaporative cooler only when
necessary.

I turn off the water while hand washing dishes.

I do not hose my driveway.

I collect water from such as kettle water for use elsewhere like watering
pots.

I use a proper cover for the evaporative cooler and/or install it in the
shade as well as prevent its water leakage.

(Lam, 1999, Ajzen,
2002, Clark and Finley,
2007, Gilbertson et al.,
2011, Yazdanpanah et
al., 2014, 2016,
Shahangian et al., 2021a,
2021b, 2021¢)

(Ajzen, 2002, Fielding et
al., 2012, Russell and
Knoeri, 2020,
Shahangian et al., 2021a,
2021b, 2021c¢)

(Ajzen, 2002, Fielding et
al., 2012. Yazdanpanah

et al, 2014, 2016.
Russell and  Knoeri,
2020, Shahangian et al.,
2021a, 2021b, 2021c,
2022)
Self-development

(Ajzen, 2002, Gilbertson
et al.,, 2011, Fielding et
al., 2012, Yazdanpanah
et al., 2016, Russell and
Knoeri, 2020,
Shahangian et al., 2021a,
2021b, 2021¢, 2022)

(Clark and Finley, 2007,
Gilbertson et al., 2011,
Russell and  Knoeri,
2020, Shahangian et al.,
2021a)
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Table 2. Descriptive analysis of participants
Variable Category Frequencies Percentage
Gender Male 138 40.2
Female 205 59.8
. Married 215 62.7
Marital status Single 128 373
House ownershi Owner 278 81
P Tenant 65 19
Diploma or under 54 15.7
diploma
Education level Bachelor’s degree 119 34.7
Master's degree 120 35
Ph.D.'s degree 50 14.6
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Table 3. Model fit indicators for measurement model

Models ydf @ RMSEA @ AGFI ® GF1® NFI ® CFI1®
Recommended
<3 <0.08 >0.85 >0.90 >0.90 >0.95
threshold
Measurement model 1.518 0.039 0.851 0.872 0.875 0.953

(1t is the chi-square to degrees of freedom ratio (Hair et al., 2010).

@ Root mean square error of approximation goes for an optimal number of parameters (lesser) to fit the final population covariance
matrix (Dash and Paul, 2021), indicating how well a model fits the population (Hair et al., 2010).

©® Adjusted goodness-of-fit statistic is derived from GFI, trying to adjust the GFI with degrees of freedom. For instance, mean
squares are used instead of the sum of squares (used in GFI) (Dash and Paul, 2021).

® Goodness-of-fit statistic provides an alternative to the chi-square test, estimating the proportion of the variance provided by the
projected covariance of the population (Dash and Paul, 2021).

© Normed fit index evaluates the model by comparing the chi-square value of the model and the same null model or independence
model. The null model means that all the measured variables/indicators are uncorrelated, usually the worst possible scenario (Dash
and Paul, 2021).

©® Comparative fit index provided a renovated NFI to take care of a small sample size, comparing the model fit with a null or

independent model (Dash and Paul, 2021).
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Table 4. Investigation of convergent validity in water curtailment behavior model based on the
extended theory of planned behavior

Cronbach’s

Construct alpha

Standardized factor
loading

Water curtailment
behavior
AVE CR

Attitude 0.895

Subjective norm 0.831

Perceived

behavioral control 0.872

Habit

0.880

Intention 0.878

Behavior 0.901

0.71
0.76
0.85 0.617
0.82
0.78
0.77
0.92
0.77
0.58
0.60
0.81
0.83 0.617
0.84
0.82
0.61
0.74
0.85
0.84
0.71
0.74
0.73
0.77
0.76 0.557
0.74
0.73
0.55
0.59
0.63
0.58
0.54
0.57
0.66
0.67 0.358
0.61
0.68
0.59
0.78
0.68
0.55
0.58

0.889

0.592 0.850

0.888

0.567

0.886

0.863

0.903
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Table 5. Pearson correlation coefficient matrix for research construct in water curtailment behavior model

] Subjective Perceived q . .
Construct Attitude norm behavioral Habit Intention  Behavior SQRT ave.
control
Attitude
Subjective Norm
Perceived
Behavioral Control
Habit 0683 0265 0.543 0.753
Intention 0700 0369 0.614 0.587 0.746
Behavior 0.566 0233 0487 0618 0.506
Significant at ** p<0.001
Attitude \ Habit \
0.6 4\ 0.49\
Subjective norm ---- 0.06- - - > Intzention —0.19—» Belzlaviour
R*=0.75 R™=0.51
/ ]
|
0.26 |
Perceived / i
behavioral control -------------—--—---------—- 012 o

Fig. 2. The structural model results of water curtailment behaviors based on
the extended theory of planned behavior
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