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Abstract

Given the environmental conditions governing it, its
stakeholders' expectations and its organizational mission and in
the context of supplying and distribution of water and safe
disposal of wastewater, the water and wastewater sector needs
to grow and develop in parallel to the changes in environmental
conditions. For this reason identifying the development
condition of the water and wastewater sector is a necessity in the
context of targeting plans and strategies from the aspect of
sectorial management and senior management. This research
was undertaken to identify the level of development of the water
and wastewater companies (35 companies) from the aspect of
the different indicators specific to the water and wastewater
industry in the context of clarifying the economic plans and to
enhance and improve operational activities. In the course of the
study, after identifying 18 indicators, the exploratory factor
analysis was undertaken and the number of indicators was
reduced to 5 significant factors. Then the combined indicator
was calculated according to the weight of factors and the entire
sector was classified. In continuation and by applying the
hierarchal clustering method the development levels of water
and wastewater companies were categorized on the basis of 5
factors in three homogenized groups of development. The
study's results indicate an unbalanced and non-homogenous
level of development in the sector, with some companies failing
to achieve the desirable level of development and needing
greater attention and planning to improve the developmental
conditions.

Keywords: Clustering, Development, Economic Planning,
Exploratory Factor Analysis, Water and Wastewater Sector.
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1- Chemical Oxygen Demand (COD)

2- Suspended Solids (SS)

3- Total Nitrogen (TN)

4- Exploratory Factor Analysis

5- Confirmatory Factor Analysis

6- Running the Kaiser-Meyer-Olkin (KMO) Test
7- Bartlett's Test

8- Composite Indicators

9- United Nations Environment Program (UNEP)
10- Initial Eigenvalues

11-Extraction Sums of Squared Loadings
12-Rotation Sums of Squared Loadings

13-Scree Plot

&=l o =¥

az s i g gl OTAY) g sl g vp (o
Jae slealaial b haisle bl sloybw jois  Sidbaswgs
sl il 3 Lz ! g Jelow g Lo Lol
NO-YA (YA

slosazls Jud=s" (AYAD) oo (o, BB g op o olods
dewsi g Lz dlmo 505 Sl (Sipjd darey
MY-NWY (Y (sl

SSlae i) G OTA) oo 015 5 oo 5ol o
<S8 b wgslaidl joal g s yaabp Soglae JT ol —(uzw))

S ams -F

degeme (SHBhanng he oluld agh (ol Saa
ozl sole slaJae 3500, b DSL 5 Of caio Suals
SBLanwgs gl 0l osalive a5 jsbiles 5 09 ole Jolos
Soalad b QB0 S el el Sl Lbl g cdBs e
GBS 2L dcgame (Siblbarwss Gaphaw 5 ob pbsl JolS
il sbly )3 Sagh gl b pasie S 5 O
oIl Sln (Caio (pisu 5 0b) Zo poe mlan ;0) (golall
2 M2 5 Ol cato dsgame nj glocSd ( Sidlasey
o 3 g Gladsl et g glojle adls, sl
S (258 g (eloizl (ol sy dle iy slaasl
Ol o pl8

ol @l 5 ud tom bap)] gl a5 (ollbs 1 ot
b JB 5 llae (AL 5 O slacs 4 Sdbaswys
g
G055 p e ) Slisd slacS 1l G gob; Sl e
S gbar (cwly (Sgz) 3500 0925 larwss slaasls
5 St sloay o plekal 5 s AL 5 O lacs o
A AT sleas, o weml nis s askSeS 5 ol glacs s
0,k
slooazls Sl 5l Bl 5 Ol Glacs ) 5l Sy o @
W Ay g ody lp (T g s LIS lilo (slaxwgs
» beasls 5l S e b (e sla)l) G mls
card Jol o ele la)l a5 wims oo (lis (Slasny
Wi ool Coliod |y acgemme ) sl asll Coenl
Copde mhe o g0,l; slanyaly sll) o alnle
ol Ghele Jb 5l S plaatls @ axgi (oiSu 5 wB)
(20,50 L8 Jaae Wb () Jele sla azlis aile) &yl 65
Coino A, Cu i gl oad 6l B0 by 5l S @
Shliel b bl 5 e ohloel avass oMok 5 o
wwg Sbowsle) Ml Jb olesse 51 (850
S5 el o Slae Sl el (oSl slo,piS
sl by yo o)lsel i Glp ol Sl Wl o
bl e85 cdlae
jlheblis asly lole slearos @lhs (M mhaw > @
Ul g plie 5l oolitl o gl b LEalS s lage
Oilste Rl 5525 o calite sblie drwgs Sliul) )3 9250
9098 bl 5 Sbarwg mhw ololid (ogas ol )3 il

AR 50l ¥ o)kl ey Jlw

o 5 O i 9 pole 4 i



Sy g lole Jaloi (g 3l ool b (5 e S 5 O Glacss o (Sidlargd ghaw (o)
I

sl g Ol wiige =858 (goladl jgal 5 (5354l
g

SLis s 528 OB 5 Ol cwiige o8 1 Sl D] ailels
http/l-www.nww.ir
SOl g Gladl axwgs 5o Jalse (a0 la a3l

Dong, X., Du, X., Li, K., Zeng, S., and Bledsoe, BP.,
(2018), "Benchmarking sustainability of urban water
infrastructure systems in China", Journal of Cleaner
Production, 170, 330-338.

Noiva, K., Fernandez, J.E., James, L., and Wescoat, J.R.,
(2016), " Cluster analysis of urban water supply and
demand: Toward large-scale comparative
sustainability planning"”, Sustainable Cities and
Society, 27, 484-496.

The United Nations Educational, Scientific and Cultural
Organization, (2018), The United Nations world water

development report 2018, 7, Place de Fontenoy, 75352
Paris 07 SP, France.

PR 5ol ¥ o )lods oy Jlw

Yy

oL 5 O i 9 pole 4 i


https://www.sciencedirect.com/science/journal/09596526/170/supp/C
https://www.sciencedirect.com/science/journal/22106707/27/supp/C



