O dx.doi.org/10.22093/wwj.2017.51450.2160

Investigating the Consumption Pattern of Domestic

Water by Segmentation Approach for Water
Consumers (Case Study: Domestic Water Consumers

i Ilam City)

A. A. Kholfil, Gh. Shiri2, Y. Pourashraf3

1. Former Graduate Student of Business Management, University of Ilam, Ilam, Iran
2. Assist. Prof., Dept of Management, University of Ilam, Ilam, Iran
(Corresponding Author) shiri.gm@gmail.com
3. Assoc. Prof., Dept. of Management, University of Ilam, Ilam, Iran

(Received Apr. 9, 2016  Accepted Sep. 4, 2016)

To cite this article :
Kholfi, A.A., Shiri, Gh., Pourashraf, Y., 2018, “Investigating the consumption pattern of domestic water by
segmentation approach for water consumers (case study: domestic water consumers in ilam city)” Journal of
Water and Wastewater, 29(2), 59-67. Doi: 10.22093/ww;j.2017. 51450.2160 (In Persian)

Abstract
The aim of this study is to identify domestic water consumption among citizens

of Ilam using a segmentation approach based on demographic variables. Water
consumption pattern in this study was investigated with a cognitive-behavioral
approach. The research population of this study consisted of domestic water
consumers in Ilam. From this population a sample of 313 individuals selected
through multistage cluster sampling to respond the research questionnaire. Data
collection tool in this study was a researcher-made questionnaire. The
questionnaire’s reliability was confirmed through Cronbach’s alpha test with a
confirmed 0.78 coefficient. Its validity also approved by using factor analysis. In
order to cluster water consumers, the two-stage clustering method was applied.
The results indicated the existence of five clusters from the aspects of and
demographic properties among domestic water consumers. The consumers who
were placed in high-consumption clusters had lower education level. The results
also indicated that unemployed individuals are wusually placed in high-
consumption clusters.

Keywords: Water Management, Consumer Behavior, Segmentation, Demographic
Properties, Domestic Water Consumption.

Journal of Water and Wastewater ) W gT E

Vol.29, No. 2, 2018 VY Jlo Y oled YA 5,50 @



dx.doi.org/10.22093/wwj.2017.51450.2160

OB WS o (S s 35559 b (S O U pan S9! (ws o
(P! Gl s Sl ST QFE NS o 153 )90 dxltao)

"0 2l M el gt e il ST e

Oyl epdlal (Dl ol825ls ¢ S8 53l o e ayl i IS 4.‘::9‘1 osls -\
U‘Ji‘ s‘a)li‘ s.a)lg‘ olKadls «Cuy pde o,; s)liéb...:‘ -Y
shiri.gm@gmail.com (Jgtuo odiun s)

U‘Ji‘ s‘a)li‘ s.a)lg‘ olKadls «Cy pde o,; s)L"..i..'v‘é =Y

QoML b pdy R0/V/VY b ys)

lo o P11 3 O ygo 4 Wlie (pl @ £l 5l (Sl
T HBASS ate 159 90 Anfline) HBAIISD yudro (S aislidn 335085 b (IS 0T By (55501 (s 32 VYAV (6 (B3l )93 0 -3 1S 2 o) L
Doi: 10.22093/wwj.2017. 51450.2160 .63-5V (Y)Y ool 5 0T dloe (o3 ol ygeids SIS

o S

Sl 19 bl 31 GBS S pae (G i 3,509, L @] w319 e Ol 33 (SB O S paan (oI a Lt
dmola ol (w2 (6)L8) (S (63,509, b O B 9NN .85 418 oy 390 iR9H (1] 3 (U Camon
954 i3 VAT s L (glasigai asols (nl 512392 @Ml oo (S5 Of (B 0S A pucne 51 (3105 Jolud (g 3y (5 5Lof
397 (51l iy 931 cx2! 53 B031D (59105 il il QUL (yigy dalisbunp &1 Gy (512 (g1l ooy (glawig
tlyy e AU VA G b 2L 00955 ST o903l 25 51 Alisian o bl 92 0l (B 1ob ol Kby aawgs oS
99 Ganadsd (g 51 BN a0 gabanisd (g 88 )18 i 0)50 Ganl oo Julod 03liiusl b 55 Aol sies g
O GEaiS S a0 () > (BUiCmon L Shig 9 O Span (5913590 15 (g (SBABL . o3l glals o
o= ol OMamasd (6115 wiyId )13 B paop srddigh 10 oS SBEWISE s 3 LS gl oI (LS 1y adigd 0 ( S

55 50 )18 B pro yy sloaddios 13 lages ;I 3181 (prirad iiunsd

R E{EN =T B o ialiuh cazen GBS 329 (s ik 045 WS uow LS wT w0 )3 (s Al sldo s

210305 5 g0l s 0l e salasdl 5 elazal S
BIPH o B R P R R T Rt
4 s 0L 28T Gl 5 250 4 Ol G a2 450
S 6 sl 3esls Sy ST 4 by e il
w53 ) sal e so s sbas O Lol oy e sl e
_;,.mﬁw_,.a,_pq&;,:.usm,,uuuwlﬁ@\(ﬂ
(Foster & Beattie 1981) » 55 ~Mol & ;20 555U 5
5 o & e ) s garmo ol i 4y e 5 S
3505 B anel sl l 5l Lol 31 elazal Cuxdse 5l s

Journal of Water and Wastewater

dodds —
ol gl ety i Ly sbs JlacSas sa o)
S e a3l Gy Cmar 5580555 a5
(5)_9”_@;.0\}_:@J_I\j:{4_<>)\>)’l_g(5>ﬁ)l53‘5~b(5}uubj
5O an eSS bl 5 sl Sl w1, Of
Olin St 0 was 5L g s i SIS g ol sl
i o) ml 53 ol G s (Mackenzie Moore et al. 2014)

5l ool bl e Sl ol s O @l G e )

Vol.29, No. 2, 2018

VWAY Jlo Y ol Y4 5,5



£1

dx.doi.org/10.22093/ww;j.2017.51450.2160

........ b Sl ] o 555 s

3 SLbT s A LTS el 4 6l 65 JLOA L
Lol s aslinulsyse J5Se s pimpan il sl L
3l dis s e 1 4515 o0 a5y ol 53 297 50 (Sla iz
(Rathnayaka et . .85 5),8 sslizl 5550 558 O slolis
G 35 93 4 O O e 2338 b a3 s al. 2014)
Les S O e sl 0 ol it 5o B s g s
s30T Sl 5358w agolt] T s O3 pme ol
O o 55 o S lE Sl Gund gy 138 sl s 5o
G o S Ol G e alS w55 B SeS Wil e 5
= S G slas 570 >.9-*—’iy)—°-*-°r-:33—-~’°%j
.(Binkowitz & Wartenberg 2001; Zohouri et al. 5,5
) ) 2004)
loi 5 ol O mae s by o O Sl L el
b 3 ol e Sl sslind 58 s a5l ol il
o=l g3 ead rl;g\ sl i3 5555 L (Shan et al. 2015) <.l
It 53 (S5 ST O ran 1 5 Jolse ki aa
(it oml OBAS G s me gun i skt ey oS
sai oLl o e (g 5 (2 S0 s SU5,S05, b s 50
O e 5550 SLalid 1 ogde Jrags ol Shol s ol
Jals Sl s Kb O oSO e g i S O
G 5 sttt pges 5 bl olom il 35T 13 OT O e
i e 3l Cmen oo Sy e 5 s s T S
S O S0 me oS ol ol in g kol Sl ool
iy a5 (lE Carer sl Sh 9 e o S LS S
r\.\j?.\g\r\duqy‘ sl Comer (S5 105,8 0 18
Gl gl m ol sl i ol G me S s Lasy S

§3 308 55503 bany 8 oS s s s O G e

o5 ohes Y
St Sl (e 5 53 S S ey
Slads e 55 anai s 3, 5l S ol pBuSG e
O Jald (g5 ol 53 (s 2550 aralr il ool
3 ol il M) e s (S 08 O saiS Gy
SIS TS FICIREIT IS PN RRSIEN 1 U SNV
250 amalrslasd 4 2 5 Lol (bl gl eir glad s B,

Journal of Water and Wastewater

Vol.29, No. 2,2018

S ole iz 5l S (Sajjadifar 2005) Gl sad cas 25
G Lol s sl acdls ol OBl (658 sl o
e S Sus; caiw S s 48 ol 8 5l galuss
ol O e sLslis (Foster & Ait-Kadi 2012) a5
$has S S il (gauaza Joalse S il b lils s (SOl
S e Jlge (S O G e 1 NS 5G else
Ao olenxl Jalse pu e 53 (goare Dlalllas azies
PRV L PRI PRGN PEE K SCSPI U JOOP
3Ll 3,3 Jls oS S5 5 YV Jl s o)L Sen
ans o 18 8l o | S DT B e & g ol e
o295 ildae (Garcia et al. 2013) assls )8 w5550
aons Jals OT G e 55 35 (235 Comar slo it oLty
NYURCI R Sy PO Y PR W SV I PSP R
oSl W Joms dlnesls o 6 a5 b 5 Sie g3 55 2ol
g;_.g\a,x_;ot_wﬁ_;gb\c_zu,dlﬁr_@guu
(Garcia et al. 2013)
an aile ommar Jolge 30 ol Sty 51 ,K0s 5
S ddtne 5 aiils b saiS aad O G e 1y I8l
asly a2l (5355l Bl (68U 58 Comar b ol 51
e glaize 30 o, 5 ey 5 (Chen et al. 2015)
Sl S ol s sz ) S Gpae 5 158 Jblos s 3lis
slao i col 800l G as s oy 2, o gl
Of G yze 3l S e3lsd 3l salizal S5 5 (Lt nan
Soslinad (oS53, 5, o Olisl iy o0 54 (60550
1St T B e s il s b0 5Lyl 5 ael 1S 515
sgn 1y b olias 51 5 6l Sls 3l 5 cpriman il axils
2l S 55 saalig 15 ST Lol g e 5 ool 13 I
D a0 §55 o & ol 5 W LU, (Willis et al. 2013)
S a3l (Ard S35 e Ban b Ul ) 5ude 3 S5 O
S O Lol ot Ss ol aslasls y Sl O
oo Sl Emler (gl cnlin S 5 (Slos ablin 355 94
st i s Laol S e SeS st ol LS
wolassls,y S Ol G a1 f5e sadS Jolse slulis
R IV I I U PSR [ ES PR IO S P
VY o 0S5 S 5 pam LY 508058 ) 5o 6l 4555

VYAY Jlo oY oyl Y4 000



dx.doi.org/10.22093/ww;j.2017.51450.2160

Ohlas g LAl STl

593 93 3 (e JSb s gl o g5 gama i B
5ot om ol ol m ik 5 e ke 1 suned s
{(Han & Huang 2007)

3l Vj)—; b)L&.:_»"jSJJ'_‘! 6L¢au\: 390 4 d‘dkjnjb T3
(5Lmuf43) r\.o.? L QTQ)L&J Syls )ﬁ)lg‘_;osg =5 sosls
ol .b‘ji‘u.o oo U'l\ 8\344 ol 3)90 Ced (GALAL 3> Ji._p
534S LT 5hssla ol 3 1 (iS5 oS slassls 5| r@: sl
i el sacd sslinal (iS5 oS glauie 51 im s s o)
Shoslizal bl gldl> o 55 (ganad 5 (So)5 csandd 55 )
sl la e e O (o> wle b i
g_é_lzémduk;_éqﬁ‘;ﬂ_&gTQ@A_:ﬁdﬂ&g)ooﬁy
(5\4.1.>Jo Gl 9> h 3l nLé.:...a\Ji‘}l.s Ji.i.s 5! ..xj.x.fa@_l..;l.;.i
slass uab\bwéu&jj d)kaj_: Lfij) C}i‘)) 45(;..»‘ U’i‘
5&3));JJDJ>.J_;;5‘}_»H\)MJ_Q6DQP
et g3 shaws Uas 5 oy smasl 3l aslinal b Sings oSSl
Sl Sl gl o 55 ganad 3 i, 3 aS e e | 4]
=0 QJH@BIC )l_:.&& .b}.&@ salazal 6.&.;4.2}2 d\jBIC
(Han & Huang 2007) » g3 o0 iy 23

BIC() = —2)_, & + mjlog(N) (")
my =] {2k + T, (e - 1) ()
&= ~No (ZhSiJlog(of +0%) + DL ) ()

o s &S

e S s (¢ Sl (ol Sl 53 &5 omy
Aol 5 gl 5 aw g slo ite Ol ol e saesplis
Sls Dl § sarms gl dlold iz o 55 wa Bl
Sl 55 ol Bl Gladd 5 50 a1 e 1S
sl KA 5 Laas 5 slaws T 51 5 shate caes BIC aculbows sl
2 slaesls slaws N 5 (lady o iz slas KP 5 a5 ke

Ol a5 By oSl (glady poite gloan 58 slaas L g Sl 4 55

Journal of Water and Wastewater

Vol.29, No. 2,2018

YAY s oo 0L 50 (o3l s Sleslizal b 5 (o
P S ity ¥R s 5l g o el
oLl 350 4525 3 5 o5l S ekl LB 5 JolS ali i
S5 Jpana SPSS 21 133l 3 5l sy el 53 w23 8 13
S 5y Sl iy S (55T o I3 a5 w3lizad IBM
OlSan 5 5 5o (55— (g3l Jos ol
s>k ol Sia sy L 5 (Mackenzie Moore et al. 2014)
g e
SV Jsl At it (o b (2 55 55 bt
5355 5s cadisio V5w s iy 5 (23 LE Core
i o) V5 ks Cilie sla ity s LS55 T o s
L S5 T ol aile OT G e 55185 slaair
G L e Lol 55 bion 5 gy O e
o aab i OV 3 5 58 et 6 Calime b i
oSils B e (558U s gy S (ghay Sy ik (6l
e i ol g 0L Sl e 4 by e Ll
il gla iy 53 O G (5550 sl 68l & 5o
e o ) sae 50 B sl Cense slasl adelon Gl
) Bl (658 a0 55 5 6l g2 0 e o S
LS) (ilisn Lo g5 BUtSO ms gunad 55 (sl 2l
sty 3 ool 35 (il ke 5 sledo ags Sl
LS b o o oslinal glad> o 55 (ganad s 2, 5l 2>
2 Sosbdms S el gunad s By, opele :Sla
3 s ol ok CLINAFY Sl 5 o 58 S 5 1850 Jl
ol a3l a8 b gl g 51 4SS e sslizal lassls
gld s el 5l bl @Sh gl o g5 5t els
33 N izl e bl g, s o058 aslizad e alde
SV leslazal busls 5525 63555 sl slasls »oslusl 4 (S
slaslae wlul sasas o gasbes w5l bl 5 wsy
leos S 53 63955 sLasls ot 5 (a8l dold Jo dlols
=l S sleds o o5 Jolie s Lal s 1S o 1,8 i
J51s 55 ) eanb gani s U gans S S el Jiles]
53 e33u g SIKET il o slaals Hlis L a8 Waasls 5 (glas yorea

1
k- mean

VYAY Jlo oY oyl Y4 000

Y



dx.doi.org/10.22093/ww;j.2017.51450.2160

........ b Sl ] o 555 s

sY
L;JL& g_j u\f.,\..Sd,An YRS IS 6“‘1"}“53 (§Hudl 9> c\:.»—\ ‘JJJ’
Table 1. Two-step clustering results of consumers in terms of consumption
Number of Schwarz's Bayesian Criterion BIC Changesa Ratio of BIC Changesb  Ratio of Distance
Clusters (BIC) Measuresc
1 5057/146
2 4616/632 440/514 - 1/000 1/196
3 4270/777 345/855- 0/785 1/296
4 4035/271 235/505- 0/535 1/563
5 3934/212 101/059- 0/229 1/498
Gz Bl bad i3 Slsl b s Dlis-Y Jyae
Table 2. Characteristics and frequency of clusters in terms of consumption
Order Variables Cluster1 Cluster2 Cluster3 Cluster4 Cluster5
1 Cluster size (%) 917 5/26 3/15 5/11 8/28
Water consumption pattern(5
2 high consumption, 1 low 25/3 21/3 30/3 01/3 99/2
consumption)
3 Gender (percentage of men and Men Women: Women Women: Men
women) :6/78 9/75 1/52 100 :7/86
4 Education (% of total) BA/BS:39/3 BA/BS:88 Diploma:100 BA/BS: 50 Mg%{&
35-50 years 25-35 years 25-35 years Under 25 25-35 years
0,
> Age (% of total) old: 67/9 0ld:100 old:45/8 years old:100 0ld:100
Employee: Self- Unemployed: Student:
0, B
6 ol (o izt 69/6 employed:37/3 43/8 siimitents (LY 86/7
. Apartment: House House: House: House:
0,
7 Residence type (% of total) 57/1 -60/2 60/4 58/3 81/1
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Table 4. Summary of automatic clustering (Washing

Section)
Variables Cluster 1 Cluster 2
Cluster size (%) 44/4 55/6
Water consumption 3/92 4/08
pattern(5 high
consumption, 1 low
consumption)
gender(% of total) Men:51/7 Men: 54
Education(% of total) MA/MS: 41/4 BA/BS:51/8
25-35 years 25-35 years
0
Age(% of total) old:72/4 old:51/8
Job (% of total) Student:79/3  Employee:38/8
Residence type(% of total) House:72/4 House:51/1
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Table 3. Household water consumption pattern for
consumers in different parts of home

Mean Standard
deviation
Water consumption pattern 2.58 0.829
for bathroom
Water consumption pattern 2.90
. 0.787
for kitchen
Water consumption pattern 3.10
. 0/866
for yard and parking
Water consumption pattern 3.99
. 0.845
for cleaning
Total water consumption 3.14 0.443
pattern
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Table 5. Summary of characteristics and frequency of the clusters

Variables Cluster 1 Cluster 2
Cluster size (%) 44/4 55/6
Water consumption pattern(5 high consumption, 1 low consumption) 3/92 4/08
Gender (% of total) Men:51/7 Men: 54
Education (% of total) MA/MS: 41/4 BA/BS:51/8
Age (% oftotal) 25-35 years old:72/4  25-35 years old:51/8
Job (% of'total) Student:79/3 Employee:38/8
Residence type (% of total) House:72/4 House:51/1
o) G a6 58U oS e Suss 2Oy Jslie s oS azies (p3oe 5 bl i) JI85 55 — gundi 3 405 -F J 5
o . _ ~. . Table 6. Summary of automated clustering (yard and
bl ptnd 530 e, (SN Y/VF (Sla e s public area)
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it A e of Bayesian  Changes® BIC Distance
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Table 7. Summary of characteristics and frequency of clusters (yard and public area)

Variables Cluster 1 Cluster 2 Cluster 2
Cluster size (%) 29/1 43/5 27/5
Water consumption pattern(5 high 2/93 3/26 3/03
consumption, 1 low consumption)
Gender (% of total) o T e
Education (% of total) M%‘%A: st1/7]?éA : MSél(\)/IA:
25-351 dyears 25—1%15 }éﬁ;grs 35-5({ dyears
0 old: old:5 old:
Age (% of total) 100 2777
Job (% of total) Stgg/esrlt: Stzl;i/eélt: Employee:52/3
Residence type (% of total) Ho71§se: H605u/ze: Aparstr7nent:
Journal of Water and Wastewater CMSL ,;T PIE
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