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Abstract

Ensuring water security in the face of population growth and
resource scarcity has posed a serious challenge for
policymakers in urban areas and led them to water demand
management (WDM) approaches. Water conservation as a key
factor in WDM is an effective solution to the sustainable urban
water supply which includes two categories: water curtailment
behaviors and water-efficiency behaviors. Given that the
voluntary acceptance of water conservation behaviors by
individuals, understanding the psychological determinant
processes of these behaviors is an important aspect in
designing effective policies and interventions in this area.
Therefore, the purpose of this study was to investigate factors
affecting water conservation intentions and behaviors among
Tehran citizens using the theory of planned behavior (TPB).
The data collected using both online and offline surveys
(N=820) by a structured questionnaire, which its validity was
confirmed by experts, and its reliability was confirmed by
Cronbach's alpha coefficient. Data analysis was conducted
through the structural equation modeling. Based on the results,
the TPB can explain 83% and 40% of the variance in water
curtailment intentions and behaviors, respectively, and 57%
and 37% of the variance in water-efficiency intentions and
behaviors, respectively. The results also suggested that the
attitude and perceived behavioral control affect the intention
regarding both behaviors, but subjective norm does not affect
the intention for neither of the behaviors. In addition, the
results revealed that both behaviors are influenced by
intentions and perceived behavioral control. Finally, based on
the results, implications for improving residential water
conservation and suggestions for future research are provided.
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Residence District P:a'::it::;:f Pe:: ;::5::’
District 1 13 5.8
District 2 16.3 8.0
District 3 4.4 3.8
District 4 9.3 10.6
District 5 145 9.9
District 6 10.8 3.0
District 7 2.6 35
District 8 3.6 49
P District 9 0.8 2.0
District 10 2.8 38
District 11 23 35
District 12 2.0 2.7
District 13 15 2.8
District 14 3 5.7
District 15 12 75
District 16 13 3.0
District 17 0.2 3.2
District 18 21 4.8
District 19 03 29
District 20 1.2 4.2
District 21 1.2 22
ABAN District 22 5.6 22

Fig. 2- Location of Tehran and the districts
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Table 1- Variables, Items for each variable and Cronbach’s alpha
EligsS Wl culpd 500 g ;i y2 (gl (odiaw 3590 SB455 b puitio ) Jga

9
Construct Code Item References Cronbach’s
alpha
For me engaging in water conservation activities is .
ATTL e Lam, 1999; Ajzen, 2002;
Y enjoyable. Clark & Finley, 2007;
. ATT2 |feel good and satisfied with water conservation. ar Intey, !
Altitude (water ATT3  For me conserving water is very beneficial Gilbertson et al., 2011
conservation I think that en .gn i water yn vati n. fivities i Yazdanpanah et al, 0.89
behaviour) ATT4 : | t? engaging In water conservation activities 1S 51 4. Yazdanpanah et
COmPIELely WISE. - al., 2015a; Yazdanpanah
I think that it is very important to conserve water
ATT5 . - etal., 2016
always, even in the cold and rainy seasons of the year.
SN1 The people who are important to me (such as family,
friends,...) would approve of me if | conserved water.
A The people who are important to me (such as family, . R
Subjective norm SN2 friends,...) think that | should conserve water. Ajzen, 20_02’ Fielding et
(water How much do the people who are important to you al., 2012; Yazdanpanah 0.80
conservation SN3 (such as famil frief)ndp ) expect thatp ou consg:ve et al., 2015b; Russell and .
behaviour) Y S:---) EXP y Knoeri, 2019
water?
SN4 My family and friends encourage me to conserve
water.
If | want to save water based on water curtailment
PBC1  activities in the near future, it is completely possible
for me.
PBC2 I’'m sure that for me save water based on water Ajzen, 2002; Fielding et
curtailment activities in the near future is very easy. al., 2012; Yazdanpanah
PBC (water How much sure do you believe that you are able to et al., 2014;
curtailment PBC3  avoid all unnecessary water consumption in the near Yazdanpanah et al., 0.84
behaviour) future in your home? 2015a; Yazdanpanah et
How much control do you believe you have over al., 2016; Russell and
PBC4  saving water based on the water curtailment activities ~Knoeri, 2019
in the near future?
It is mostly up to me whether or not save water based
PBC5 . A
on water curtailment activities in the near future?
I would like to save water based on water curtailment
Intl AU
activities in the near future.
| intend to reduce water consumption in my home by
Int2 ;,*Stgije;gmg in water curtailment activities in the near Ajzen, 2002; Gilbertson
Intgz‘rtt';rllng\gﬁtter Int3 | intend to encourage others to engage in water : alé’oig,ll\;{ai'g;ﬂmfn;; 0.85
. curtailment activities in their homes. N ' P '
behaviour) et al., 2016; Russell and
How much do you expect that you can reduce water .
. . - S Knoeri, 2019
Int4 consumption by doing the water curtailment activities
in the near future in your home?
Ints How likely are you to do the water curtailment
activities in the near future?
B1 | turn off the tap while brushing teeth or use a single
glass.
B2 1 only use the washing machine when it is full.
B3 | only use the dishwasher when it is full.
B4 I replace or repair dripping faucets in my home.
B5 | turn off the faucet when soaping up body in shower.
Be(c\gle?ur B6 Lv\évr?itr?r lawns early in the morning or late in the Clark and Finley, 2007;
; 9. : Gilbertson et al., 2011; 0.87
curtailment B7 | use minimal water for cleaning my home. .
: — - —— Russell and Knoeri, 2019
behaviour) B8 I close the faucet when it is opening or dripping.
B9 I turn off the tap when soaping up my hand.
I fill the sink with water and then turning off the faucet
B10
when | wash vegetables.
B11 In the hot seasons of the year, | use evaporative cooler
only when necessary.
B12 I turn off the water while hand washing dishes.
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B13 | do not hose my driveway.
B14 | collect water from such as kettle water for use
elsewhere like watering pots.
If 1 want to purchase and install water-efficacy . .
PBC1  equipments in the near future, it is completely possible ~ Aizen, 2002; Fielding et
PBC (water- for me. al., 2012; Yazdanpanah
efficiency PBC2 For me purchase a_nd install water-efficacy equipments $ q aI.,h tZOI?; 0.88
behaviour) in the near future is very easy. azdanpanah et al.,
- 2015a; Yazdanpanah et
It is mostly up to me whether or not purchase and
PBC3 . . - - al., 2016
install water-efficacy equipments in the near future.
Int1 I intend to purchase and install water-efficacy
equipments in the near future in my home.
Int2 I plan to purchase and install water-efficacy Ajzen, 2002; Lam, 2006;
Intention (water- equipments in the near future. Gilbertson et al., 2011,
. I intend to encourage others to purchase and install Yazdanpanah et al,
efficiency Int3 - . . . 0.91
behaviour) water-efflrtacy.egwpments.lnthe near future. _ 2016,_ Russell  and
Inta Do you think it is a good idea to purchase and install ~ Knoeri, 2019
water-efficacy equipments at your home?
Ints How likely are you to purchase and install water-
efficacy equipments in the near future in your home?
B1 | use water-efficient taps (such as toilet and kitchen
taps) in my home.
. B2 I use water-efficient showerheads in my home. )
BehaV|_01_Jr B3 I have a dual-flush toilet in my home. Lgm, 2006, . Cl_ark and
(water-efficiency — - - Finley, 2007; Gilbertson 0.84
. B4 | use a water-efficient washing machine.
behaviour) — - etal., 2011
B5 I use a water-efficient dishwasher.
B6 I replace existing faucet with modern fixtures

specifically designed to use less water.
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tow 1 (g)blixe ([ Susor (s S0 L b pusiio plod 45" > 0

s (p<0.01) duo pd S

Ol cBlis gy ld) 52 50 Jolgs Julos -Y-Y

5 ol Brae 3 agadyo )8 Jus) TPB Jao 53 10 ()
6l Yol (GiloJbe dhog (T sy Gl Je
AMOS24.0 uib)lsS p e Hl38le 5 5l odliwl b 4 T(SEM)
S )il @Yol (il Jie SSS .a plsl (Chin, 1998)
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sie jobody aS" Cuwl (g puate oyleds maze (Fesharaki, 2018
s o ol (g i (45) IS8Tyt g 0395 (5 S35 L6
.(Gholami Fesharaki, 2018) >4 o (5 pS o3l Kiimg}y lawgs
5 aline i & yg0dy & Sl (g e w0l b Glay e Bly
SySoila il (aysS) odnliv B alBis clo wlis alowg
Sy CAll a5 )5 i ) Glady e olyen & ) peaibine o
Gholami ) S’ o el cloisl g (o ldy glaos o

039 (Mo yd OY/Y) 350 45 ¥F+ 4 (huo)d ¥E/Y) (5 485 YA« (s Lol
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AV GlgSowly ple Sl eioren (A () 303 04/Y 93y
b dulio 50) Wdgs (Auoyd B+) 3y5m0 i ¥+ g (dop> B+) ko
100 YOIA o Jalio do )3 OF/Y &5 a5 ey Jol Cunsg
wody; 0 ¥ olasd cpl 5l CMaass maw blod 1 (s 5 e
YVA) (bl )57 505 YEY (a0 2 VY/F) odd 505 V2 ) (o ja Y/V)
5 (xS 485 WY 5 (Mo pd YF/B) aisyl awlids )5 185 YAR (asyd
Qoyd YA &S lins s b duslie j3) L3 (Ao yd VO/D) 5L
chls g ams o S Jle oMuass (glyls slgw b ol 3l 1y o
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Lo YD/ il sl o Sl oS 0l Lt 5 i3 gensly
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Table 2- Descriptive analysis of variables

Wy vyl Juloui -V Jos>

Construct Min Max Mean Standard deviation

Attitude 1 5 4.33 0.71

Subjective Norm 1 5 3.40 0.94

) PBC 1 5 3.78 0.75

Water curtailment = oo 1 5 401 0.74
behaviour

Behaviour 1 5 3.94 0.68

N PBC 1 5 3.22 1.04

Water-eff'lmency Intention 1 5 3.57 0.88
behaviour

Behaviour 1 5 3.04 1.01

Table 3- Pearson correlation coefficient matrix in water curtailment behaviors
Gl Bpuan 3 (9padpo L) 45 (yguw pmt (9) 4 BT (S pakio () (Slusod il b (s yilo -V Jgua

Subijective
Norm

Construct Attitude

Attitude
Subjective Norm
PBC

Intention

PBC Intention Behaviour

Behaviour

Significant at ** p<0.001

Table 4- Pearson correlation coefficient matrix in water-efficiency behaviors
Sl 5r98 0 G181 U8 )3 (a9 4 B80T (S e (ot (Swmod al pd (u Lo =T Jg>

Behaviour

Construct Attitude Subjective PBC Intention
Norm
Subjective Norm 0.330%
PBC 0.168# 0.236*
Intention 0.448# 0.278= 0.570#
Behaviour 0.227# 0.279# 0.442+
Significant at ** p<0.001

sy o o)kl (slagbgy phyieS b & Cul (5L
‘L)“jli)b J“b"’ 9 M ‘L;L"LC J~l>6 6&9,5»)5) Juolw f“o)ﬁ};'.a
A8 o Sty Sladss claa i g Slallae )l

Gy503101 Jaw (2L 5,0 g (B liel Y -Y-Y
)} (CFA) b Jlele Juloxs 32 )b 3l s pSojlsl Jua Lisel
lnojlo (ooles b (oinl Jole oo pbsl cly i a0l g
Joe S5 5 o ys (Ls5) o oammaslisly (el jasli o (Lo pice)
395 g0 033 0jln laojlu ded 4 ] )> 4 340 JSLiS (6 S0l
wlp S jgbay il auily (bls))) (Siewed ;5005 L b

Jelis (g)ls b &Yolee (il Jdo ¢ IS ysboas (Fesharaki, 2018
ol Mol giloie 5 FipSoilul Jue sbxl dls e g
il oo Llos 6 ¢ So5l0l Jae (Hair et al., 2010)
blsy (owyy— sly— S (Hair et al., 2010) <.l ™(CFA)
S oMl dbyy o oS 5 Glay loiie on
o bl 3905] yebateds 5 g bl Jie (Gao et al., 2017)
35 )8 ol 3y50 B Slus ) g iy slo e
aano JJ._A &&3 ¢L5)L.>Lp JJ_A 69'9 ) .(GaO et al., 2017)
oy ol bysio oo e Lailg, o (Hair et al., 2010)
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(8152 IAVE) ol el ool ly (56 (g 5 254 IV 51 i
sly oply cuwl muog @ p¥ il /0 ) iie b ojle 2
s 0350 10§ 28 el il ol oSk s ol Sy
o sl LSen alyy byb bl +/5 (YL ol (lp S LY
bl polis (Fornell and Larcker, 1981) cuol Jsu8 b o5lo
slassls iy # Jgse 53 sl by iSike 5 S
Sy 1en ooy by sl saims Lis a5 ond )] 1, 95 p»
buwg (gadld 93 ol (pizmen sl Jao 93 (slaojle (olos
@ by bl & Cuns 5l JB SPSS L AMOS lj3le 5
Eoomo 3 cplpls wcwl ol &l £ o Glowss o
syls, I TPB i 53 ,a 45 waoe ol basls
275 o5 5l el (5050 GRIB 5 T Bpao )3 (2o

i Jd LB plSocal gl

TPB (5, lw O¥alao g5lw e -Y-Y-Y

1 <lp TPB ()l ko slaJde «spSojlul oo 2l j e
oilp slepasls 0 Jso iS5 bl 50 58 6
ol edima lis oS das o 1)l 518, 40 s (gylidle (sl Jas
(SEM) o lisls <Yolae (g3loJdo golt .l Jdo 93 1 ol
o by, @8 ((B) Tond 5)lilinl e colps a8 o gl
J)I..\JLu»‘)ww).w :w‘&ygbﬁg_\m)‘;oow)iiﬁ)ﬁibﬁ‘)
u»l.wl): .))IJJLL»‘ JYVW RS FLY .))‘A.»Lw‘).«.c e Gy o g
oo Sy dlie (el g 398 0o dnlone by yuiite (y (Shosran
Gholami ) 3 5l o ol |, gusly o 1 it 1o (18 § Cora
3590 D ylbul csly b YL 4 . ,» i) —Fesharaki, 2018

Jolis 1) Wad o 00l sy dobl jo aS sl s )licl
D9 5o

55 b Sl S sl s TS il i) ()
Sl g sy s s gyglans (2y25 slaodly 4 1) ™ sl
oghie ol (ly djl eyl |y ol slapadls ) jls 54
S 3L (C1AF) ool3] a3 nogs 005 Jlo s Ty oSl S a3 L
555 slagails sl Jpd B 558 S Jy a3 ¥
Jey G35l T(GF) (33l 255 TTAGFI) 4l s 3],
i 3 V(CF) Sy i 5 P(IFY) sl ol P(NFI)
cos gl uil)ly oyl pod ady) asls 5 il </
[(Hair et al., 2010) wsb +/+A I 8 wL 35 (RMSEA)
Siln sbpasls (oled Giod cpl 3 &5 a3 L5 0 Jgio
Jbo 500 o3ygl s (Jdo 93 o (5 Sejluil slaJue 4l
Cawl 039y auolio 3l (]l

Fornell and ) Juo slaojls slp T Sen olsy (o (V)
| e Sen oy, J(Larcker, 1981; Hair et al., 2010
O G asls aliwg, 4 ol (yiie) Jio slaojle y olisobs]
S’ (Campbell and Fiske, 1959) 35 0 (5,S0jl0l (laay5)
Fornell and ) »95 3ixe Jao jd bys aw 1b o] awyp lp
b Jele (sla,b ads” (i)l o(Larcker, 1981; Hair et al., 2010
Al (osnlie BB yuie 5 Glaiy peate (y abal) 0548 ot L)
Ly oS aimo olis L sl jlo iz cgylel Ll 5l g +/0 sl
{(Hair et al., 2010) wiud Lagye Mols 365 &y by (slojls
slad Guib)ly 48 amd o L 0 5 Slaguess )
ool ele dlpugy ordl ooty il S 5555 peSoilsl
LL 2(CR) Sy oL (< .(Yazdanpanah et al., 2015a)

Table 5- Model fit indicators for both behaviors
S8, 93 2 (gl e (Wil s ad LG -0 Jguo

Chi

Models squared

df  y2/df

AGFI

GFlI CFI IFI NFI  RMSEA

p

TPB measurement
model for water
curtailment
behaviour

1009.57 459 2.20

0.915

0930 095 0.95  0.922 0.038 0.0001

TPB structural model
for water curtailment
behaviour

1029.90 461 2.23

0.914

0929 0954 0.954 0.920 0.039 0.0001

TPB measurement
model for water-
efficiency behaviour

555.76 210 2.65

0.927

0945 0969 0969 0951 0.045 0.0001

TPB structural model
for water-efficiency
behaviour

573.56 212 2.70

0.926

0943 0.967 0.967 0.949 0.046 0.0001
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Table 6- Exploration of convergent validity in water curtailment behaviors and water-efficiency behaviors
Sl 659000 il 31 9 (292 ad po JUd) 13 Juo (so5lw 1y 1)Sed aily) (w2 —F Jgo

water curtailment behaviour

water-efficiency behaviour

Construct
AVE® CR® AVE CR
Attitude 0.607 0.885 0.603 0.882
Subjective Norm 0.542 0.821 0.542 0.821
PBC 0.523 0.844 0.734 0.891
Intention 0.506 0.836 0.651 0.903
Behaviour 0.344 0.879 | 0435 0.822

(1) AVE = 27/13 ; (2 CR= % i e, =1-—2% , J;: Factor loading (L. ,1)

LYY g o 9ol g Cou -F
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2o YV g ¥r it sygo e ORI s)ld) 9 pppedyo
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olly 1T Lagia sty (595 (ol slipeize 45 s ol
@ b awlis » ooes (Armitage and Conner, 2001)
5 cblis glayks, 5 TPB Juo 3,018 dise 53 42535 cligios
ks, 4 Lles il Y57 5 ¥17) Lam (1999) ales jl o]
Trumbo and O’Keefe (gj50p00 sboybd) 5 oo2ddpo
(o) 5 cblis layldy & bl Lub,lg Y7 b YY) (2001)
slyldy & bl wbyly YY) Clark and Finley (2007)
by Y+7) Yazdanpanah et al. (2016) 4 (ol ;) clblas
35 ol ) ol @l o] ) cblis o, & o
ol 295 BB 5 ASucols)

2 088 S w888 (9,50 a8 ob i Gl guls
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S S8 ) O (gyg0,e Gl slalidy el 9 ¥ IS 5
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)38 i3 o5 45 R2) oy lhly (B) ysane ol
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e ulpd sln (P) obdine gaw g (Canl Jitus (slo it
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Gy Sl il lg 51 F7 g AV Gy ool dtandlr o
5 OV iy 4y (7 US) o Bpae 0 by cloylid,
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Pl 4 bl ol baylisy 1 65l pbol (sl oasS )
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Fig. 3- Structural equations modeling and path coefficients between variables on TPB model for water
curtailment behaviors
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Fig. 4- Structural equations modeling and path coefficients between variables on TPB model for water-
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1- Water Security

2- Water Conservation

3- Water Demand Management
4- Water-Efficiency Behaviors

5- Water Curtailment Behaviors
6- Water-Efficient or Water-Saving Appliances
7- Attitudinal Factors

8- Beliefs

9- Habits or Routines

10- Contextual Factors

11- Psychological Aspects

12- Pro-Environmental

13- Theory of Reasoned Action
14- Theory of Planned Behavior
15- Energy Conservation

16- Determinants

17- Attitude Toward The Behaviour
18- Subjective Norms

19- Perceived Behavioral Control
20- Dual-Flush Toilet

21- Survey

22- Internet-Based Survey

23- Face to Face Interview

24- Sociodemographic Factors
25- Krejcie and Morgan

26- Item

27- Likert Scale

28- Validity

29- Reliability

30- Cronbach’s Alpha

31- Internal Consistency

32- Pearson Correlation Test

33- Structural Equation Modeling
34- Manifest Variable

35- Latent Variables or Constructs
36- Measurement Model

37- Structural Model
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