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y Objective: Smart growth, as an innovative approach to sustainable

Accepted: development, helps improve quality of life and protect the
March 15, 2027 environment in cities. The main aim of this study is to identify and
analyze effective waste management methods using the principles
of smart growth to protect the environment in the coastal city of
Mahmoudabad.

Methods: This study is descriptive-analytical. Data were collected
through library studies, questionnaires, and semi-structured
interviews. The data collection tools included interviews and
questionnaires. The statistical population consisted of residents,
local officials, and environmental experts of Mahmoudabad city,
with a sample size of 380 residents and 30 officials and experts.
Sampling among citizens was performed by simple random
sampling, and for officials and experts by purposive non-random
sampling. For data analysis, qualitative data were analyzed using
thematic analysis, and quantitative data were analyzed using
descriptive and inferential statistics in SPSS software. These
analyses included a one-sample t-test and Pearson correlation
test. Furthermore, to rank the neighborhoods of Mahmoudabad
based on smart growth and waste management variables, fuzzy
ANP and TOPSIS techniques were used. Finally, spatial analyses
were performed using GIS software.

Results: In urban waste management of Mahmoudabad,
components such as technology and innovation had the highest
weight and influence (weight = 0.040, normalized weighted value
up to 0.019), waste collection and separation systems (weight =
0.060), and smart resource management (weight = 0.360) played
key roles. The neighborhood ranking results show that
neighborhood number 4, with the highest score (CL=0.0346), has
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the best status in waste management and smart growth, while
neighborhood number 3, with the lowest score (CL=0.0282), has
the weakest status. Moreover, the study indicates that weaknesses
in recycling, public awareness, social participation, along with
challenges in collection systems, are the main challenges in waste
management.

Conclusion: The use of smart technologies such as waste
management applications and intelligent waste collection systems
can improve the waste management process in Mahmoudabad.
Additionally, citizens’ awareness and participation in this process
have been identified as key factors. Smart growth can act as an
effective solution for waste management in coastal cities,
especially Mahmoudabad. Considering the existing challenges in
waste management, adopting modern technologies, and enhancing
social participation can contribute to environmental protection
and improving residents’ quality of life.

Extended Abstract

Introduction

The rapid growth of urban populations and the concentration of more than 60% of the world’s population
in cities, especially in coastal areas, have created significant environmental and social consequences. The
horizontal physical expansion of cities combined with car-centric development has led to the loss of fertile
agricultural lands, increased air and soil pollution, expansion of informal settlements, and reduced
cohesion of urban fabric. Coastal areas, as important economic, agricultural, tourism, and industrial hubs,
face additional pressures from population growth and uncoordinated development. The coastal
population, expected to double by 2027, results in dense urbanization, destruction of sensitive
ecosystems, loss of biodiversity, and water resource pollution. Unsustainable use of natural resources,
lack of coordinated management, spatial inequalities, and infrastructural problems are serious challenges
in these zones. Mazandaran province, especially the coastal city of Mahmoudabad, despite its natural and
economic potentials, faces challenges such as overconsumption of resources, weak waste management
infrastructure, and limited public awareness. Considering the importance of waste management in
maintaining health and the environment, this study aims to identify the effective factors in smart growth
and examine its impact on improving waste management in Mahmoudabad, proposing efficient solutions
for environmental protection and improving residents’ quality of life in this coastal city.

Research Methodology

This research evaluates and analyzes the status of waste management across various neighborhoods in
Mahmoudabad with the goal of identifying and prioritizing neighborhoods based on criteria related to
waste management and environmental protection. Using the TOPSIS method, various criteria affecting
waste management are identified and weighted. Spatial analysis with GIS (Geographic Information
System) assists in visually representing data related to waste management status and environmental
factors. Mapping the prioritization results enables identification of spatial patterns and critical points
within each neighborhood. This spatial analysis supports decision-makers in planning better waste
management and environmental protection strategies in Mahmoudabad and proposing effective
solutions for enhancing the quality of life of its residents. Ultimately, this comprehensive approach can
aid in realizing smart and sustainable growth in waste management and environmental preservation.
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Research Findings
This study ranked Mahmoudabad’s neighborhoods based on smart growth and waste management

indicators, including digital infrastructure, intelligent resource management, environmental protection,
social participation, smart green systems, waste collection and separation, recycling and reuse, public
awareness and information dissemination, and technology and innovation.

The TOPSIS multi-criteria decision analysis normalized and weighted the data, then calculated the distance
of each neighborhood’s performance from the ideal positive and negative conditions. Weighting results
showed that intelligent resource management (weight 0.36), smart green systems (0.09), and social
participation and cooperation (0.07) have the greatest importance in improving smart growth and waste
management.

Regarding quantitative results and neighborhood rankings:

e Neighborhood 4 achieved the top rank with the best performance in intelligent resource
management and the smallest distance to the ideal positive condition (D+ = 0.0179) and a larger
distance from the ideal negative (D- = 0.0170).

e Neighborhood 1 ranked second, with D+ = 0.0188 and D- = 0.0146, indicating an acceptable
performance in waste management and growth.

e Neighborhoods 2 and 5 came third and fourth respectively; although neighborhood 5 had
weaknesses in intelligent resource management, it showed progress in recycling and smart green
systems.

e Neighborhood 6 performed well in waste collection and separation (scaled score 3.098) and
technology and innovation (4.580), but ranked fifth overall.

e Neighborhood 3, with relatively balanced indicators but a considerable distance from the ideal
(D+=0.0133 and D- = 0.0149), ranked sixth and lowest, indicating a need for improvement.

By providing quantitative indicators and weighting, the study offers a precise picture of strengths and
weaknesses in neighborhoods, enabling city managers to develop more targeted strategies and programs
focusing on intelligent resource management, development of green systems, and social participation to
enhance waste management quality and smart growth in Mahmoudabad.

Conclusion
The results demonstrated that smart growth, particularly through development of digital infrastructure

and intelligent resource management, significantly improves the collection, separation, and recycling of
waste and plays an important role in reducing environmental negative impacts. However, waste
management in Mahmoudabad still faces challenges, such as weaknesses in recycling and reuse,
insufficient social participation, and inefficient collection and separation systems. The necessity to
enhance education and public awareness, employ innovative technologies (such as smart sensors and
data-driven platforms), strengthen participatory programs, and continuously monitor system
performance were among the key recommendations for improvement.

In summary, the major findings can be expressed as follows:
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e Urban smart growth has a significant positive correlation with optimizing waste management and
reducing environmental pollution.
e The current status of waste management in Mahmoudabad is weak, especially regarding recycling
and reuse.
e Waste collection and separation systems have moderate status but require strengthening.
e Public awareness and willingness to participate socially exist, but actual participation is
insufficient.
e Intelligent resource management was identified as the most influential factor, while social
awareness and information dissemination play important roles.
e The use of modern technologies, establishing recycling centers, and programs for education and
citizen encouragement were recommended.
e Differences in performance among neighborhoods were identified, necessitating policies tailored
to each neighborhood’s conditions.
e Emphasis was placed on continuous evaluation and revision of policies and waste management
processes to achieve environmental sustainability.
The overall findings indicate that integrating technology, education, targeted policymaking, public
participation, along with ongoing reforms, is essential to improve waste management and enhance
environmental quality in coastal cities like Mahmoudabad.

Funding

According to the corresponding author, this article was not sponsored.

Authors’ Contribution
Authors contributed equally to the conceptualization and writing of the article. All of the authors approved
the content of the manuscript and agreed on all aspects of the work

Conflict of Interest
The author(s) declare that they have no conflict of interest in the writing or publication of this article.

Acknowledgments
The author(s) would like to thank all individuals for their scientific advice, guidance, and contributions to
this article.



b gh (e

5Bl jghiieds ol b poed Silowuy S o 2 Mowdad dudy e
(3UTagemm0 ool s 63590 axdlan) Comns j ausco

17 ols it Lo yadte MY vtz 1l Y e o L2 it 10ilgls Juelon

d 10.22080/JSN.2026.31262.1144

o,\.ﬁ.i%
SaS o )0 e brzes jlcblis g (S0j CutsS 390 4 ol Ayl D 095 3,505y SO (laisdy Meder Lby 1B
4 Madgr Aiby Jowol 5l oaliial b Slawy Co e oo o gy Juloo g (olwlis callas ol (Jol Bun .08 o
ol o= o g5 5| 340 opl i imgh ey ol Ulageme (ol 1o D G ) bame jl cblis jglaie
9135 il sl 01 (5 pglar a5 Lo dags (o> Lo 5 Aol siusyy cclailiulS Slalllas 3y b 5l oMb
o G Lo SLoliylS g e (pdsine (o US Lo Jolis (o )lol duals ol 0391 byt 5 anlins fle ML
5)54554.3 I3) ol 0l dnlxe OL.:LL.?;)K 5 O9hame Sha Y. 9 OL’SL.; 58 YA Lged px> g 0Dy buﬁw
ez (gl il 039y dindim  Boliai e Ll S 5 (gbane (gl g 0ol (B3lial &jguody ()l yed o
Nl 55 bl g Laros ol e oS Ltk 5 5 005 ool (ygomie ulod 3, 5 kS sk 3 deesls
comima b o gmym (Siamad (5903l 5 (Sl5e3 ST I 903l Jolis b Julow oyl sl 003 433 )5 000 SPSS
3 dila iy Capde g e Sgn A5 slajuite Can By elwly SUdgeme pa b Mo (sALA, polateds
5,5 plool GIS Jjala 5 S8 b slisd cla oo eglesyd sl 00 o0lisol g 5 (258 ANP clac iS5
039) SNEEE 5 039 VL L )ls 5 63l Al oleailhe all3germe (6 yaeh Blomy Sy e )3 el ol

e Siabgn Syt g (05 i) Slomuy SSE g (g0 Slapims (+/ VUG g Jloyi ko g +/-F+
el YL L F Bl Al a5 ol oyl 5l Sle woMome (£anas) gols iy edlS 2 (+IYF 55)
(+--YAYCLZ) el 508 LY 6yloss Ao 9 3,15 |y Miaidign A5y g Slowsy Copde Comdg oyt (+.oYFFCL=)
slen] 8 lie o Logas (BT il )3 s 45 amd e Ui Iy gy omitmeds a3 1) Cumdg oy iund
S oolatsl 6 S4B g g g Blomy Syt (ol Slol (5)5lger Slaptuns > Ao olan 4
Al8 s 4 Wlgi e by g pglaen Madan by g Slowy Cupte SbagtaSebl Atk diadon (sl )glis
S Jole 6 lgieds Ty opl ) g s oS Lie g (BT piomen A8 SeS 3bldgemte 53 Wloww Co e

VEF o YA

0Py &b
VEF s YT

HEYS RS
HP CS ERISVIED. T NEV . 77 3 . )
g Cupde fopgd Slagysld

o5t Lo (slayed 53 Wlowy e (sl 5o Sl S plgiea Wl oo diaign ) el o (oLl
S lite Gl g g slasyglid 3l ool cilay Copto )3 d9ng0 sla il 4 45 LS Jos oblygeme
LS SaS Sl (S8 CutsS deu 9 Gy brome jl cblas & gy o slois]

doddo -

SRS sjlulodn b it dym |y 05 85 80T g el pgl g a3 (e Camez 2oy el Gy (ISl 5 (6865 Cmax ol )

DS ooy 1y e Cumer 1o > VO I o oS iy dimled Couzen 485 2)Lle By 938 (60Meo YTV Jhw 0155 4 slaliad ] S 0 dnleo

2 BB e cbanie Leod 5 (659l (o (538 )0msl el boyrd S drwgi e Jrogil Copgrme by a0 malie AnT)8 ol

2200088752@iau.ir - o)yl ¢y5  soMol 3131 olKils yg dnly Ll i 09,5 (555> (opeitly |
sa.motevalli@iau.ac.ir . Jsiws s s - oyl s e oMol ol31 olSiils ()55 anlg (Ll iz 05,5 7
Saragholami@iau.ac.ir . ol o « oMl 313 olKiils jg5 dnly Ldl i 09,5
dr_janbaz@iau.ir - ol g « oMl ol31 olSiils )5 anlg (Ll yan 05,5


https://doi.org/10.22080/jsn.2026.31262.1144
mailto:2200088752@iau.ir
mailto:Saragholami@iau.ac.ir
mailto:dr_janbaz@iau.ir
https://orcid.org/0009-0006-0408-7010
https://orcid.org/0000-0003-1969-472X
https://orcid.org/0009-0003-8448-6086
https://orcid.org/0000-0002-4713-3877

&/”/'A“/ 12l e

Pyl el Maie g o S5 pS0lasS paed (B A3y 5l 895 cpl Sl L OFA Y e g (2)) Canl 008 byl G e
EWI 2ol ptiansl a8y 5 (slan] (o5 b 4 bled (6 re809)0 glasie loj Job LRl b Gladndls )3 drwgi blos asle olaosy
4 555 o g osibley (slae) 3529 lgn g S (gl ale aorecin s slaoan VT glgl (Il 58 Lol SB (gl (655088 sl
L ol golio ;5 Sl 360 g (FAR VF+\ () lSam 5 (sol) Al so oSy 05, e il el el o (clacdly oo plorad] pis Cvgo
5398 Sl sl ool al 5 aimdedl)l laa puslyw 53 (o yobots ol (sl joed g odos yobots (oo blia .29 0 JLid (5501958 ol
Baos glaan])d 5l (gl bl o (slota] ool slacled i iy 5 (S3glsST wlio st Sl 5 039 Sl g Jg o> Caio (68505
Voo dlols ) ole Cuned 1 ors 5l 508 45 3)libe ¥ 3915 29290 (slaylol Gollae it Slio o] 5L 48,5 S 3blia oyl o (ol g el
(VA W (o, an 5 ')5l8) ad Amlgs dnlge (g puly 95 ddy b o8y ! YoVO Jlos b ol la s i Gillas 45 05)S (555 ole bad 51 (6 105lS
o b duolie )0 w3560 (ol (lapiunw 47 (glaisS & sl 039y ol yor g pped Wby b (Jole gblie > Cuxes Linlidl Wgy oyl
oo 4 oy o 4 o] (e 6515 5 039 Grtid SBle Bble )3 oSl Cumer 10 FUYF g Billas LBl o Wi
N )lSan 5 T losS) cnlis 53 508 Sblin 6515 Lawgie i 20 YO e 2 Loy cnd e 1)) ol s o Sloss 5 Sy Jo>
(v

5wy j ol @ilie (550 g (o A8y BlAAE | g o> o (o)l (sl jme wSle | gl sl o Jolo gble )3 Cumar VL 5503
9 olaidl dnwgi g M) 5 umen BALT5 W) opl 5 5L @l (Jolhe Ak ) Lol .l a4l ol jon 4y sblie o] ST sl oliE dlge Sl
2k deegs a5 psbay teal oad gblie (ol Cunj bapme CuiS Jo3 el 5 03)5 agd cadar ]y (ol lajrd 5 gblie w55l
8 ol (clastunnss] plos Loyl o5 39800 035 (a5 (YO 0¥ ()50 5 13251) canl 03,5 vl s by oo 5 (sladate Jloxe zokaw
b2 09Me @ lodg: alls @ plee il 8l a0l (ol e Clbobe (2ol il 392 b ilaid S )18 () 2 9590 05138 wiapmsgST (o)l Lawss
Ol o by 3339290 (2ligr g ol slajred g (3blio )3 Cumex 5 po8 it 3,54y pascie Jalo oo (59, Ly ol & Mad e i
olatdl olanl Slag 365 (b qolio 23005 L ol jo 5l )90 ot 5 YIS 51 (S5 il (9,803)0 pslito 4y ol 5 (> i 5 Cmer
sl Gbog )l 5 (ol by (slaal bl Sl beed bl glite zghw Jold (slonl ollss &l)] g3l o5 assly Sl 4 (oxs
Ble g 3ble cnl drwgi Goi> | olaidl (o)l popge (FY VYY) 03l s 5 (@I So) WS oo (blod |y lagsjlopaenal s pnly (sl (i3
- bl (Sl 5 atnsST L ) ulus g Wge (slaie) G 4 dngs Cobin Sl oS [l ej (5 5 bges & i o] 5l ol
35 il 353 <8 o o Tl IS S 55 ol 005 Tk S léas B3 5 (02,5055 1)1 L il 3 9 o (5oL
Casd ol 31 63)l90 5 e Aawg (LT dgpie e S 41 5,Sle sla S <2l lalS (bl Ao el (sladisS (palacund]] g (s
5 oAU ol gblis plas ) (lamocunys sla Sogl elil (5528 (W V) (ollSan 5 gae3) cul 3blio el gy Lty sloptlly alez ) 5
5 e dnogi 393 00 (o e 4 (alrasd go 2955 4 e & (555l Ol o) g o 5 s Sy culisl B> Sl eyl
& dawgs s,k )3 (6, iou dawlsdy (golaidl glaclad glol I Juols x8lie po ()5 5leb ol ( uojyj g b @lio 5l &gy 0 (sl p0 00
9 OlNg RS CS )l 5 & dag pie ol 4 (cages (oo plod (AB39ae D9 (Jxe @elgr 5 g laisd @lie ()L 4 e Sl
Dl G g 0155 el sloolSid (i (Sidlan pis 29500 (ol Slise g ome el Jgbl 4 oo (a5 Slez 28 (58 b o ladicsd
1y sloan] 3 GlSs ol sblio cpl o) bae cusS Joil g ol bl Copte 1 (So LSS (ialS )3 poe Jolge 5l 355 a5 olpl cladely
s 4 @l ol Jl oyl 5l o et 5 Sludl slacled 5Ll (2l g glite (slagjeld 5 ol slojed (b sl dilty o
(255 sten] g odljle) cusl odyg] palyh |y Jolo (slajed 6yl Slage g bl axlge Sliou (tndg 1) (ol (slojged 51 (5l g 03]
N7

S o ol 55 g st 5 s o ) Sl ] i g conlial gl yroste Adlyisn Saaie 198 Jlos 3 ol olie (sl il
uM..oL‘? WL.AL’ CS.) )] wb u.\m?mw.u) ébyﬂ ‘LF’X‘L"“J dlﬁui é:l.«o u})ﬁl)ﬁ) L;:Jl SR ) L;Lbu’l @L.a )l L9y d)l.)).gn).ga ;u.\i,> 9 d]&b

L Floreaet al
2 Kumar Gupta
3 Transferred development rights (TDR)



h;///'%)/uuk/u";

Lol Jrd (slacis B (3590 g Cumex 0515 (292V ¢ Jilg Jen il (gla 25 2 e cuslie ol a8 (g5y5ltS” (slacl o Jlazl
@l jliee (bl sgrg wép & Cul Llapille (nSete I Closd @il pllas )3 (olad wad L (axie (g g S b calial
b b (gjlocsy g i bl ele cn e 9 st Jolgw 53 abilony Co e )95 oo i & alate puilp 3 (39S g (alo
lalany 313 leles (6l &Sl _lociallud 1 (shegaomo Blouy Ca o s <l dilate ptupwsS] jibe dayn sbol o bis gly L5 5
g Medjyl (b glie (38 B L obo lg pieglS Vv e g0n (39 LIS b 55 olnl 598055 o0 Syge (Bl g (cwdine Sabg) 4 Al
YYA o0s Lo b lasbe sl lee ool 5ol daslge a0l MU b los (sbpd 9 (o)l gudd 9 553 gL 0 ol 5 Jao (glapiiuwsS]
4 WlaiS )13 (o lo dilate )3 Gl WY le (nl )3 45 A8lise o DA 5 (b o3 VA Jolis (il cpl 21> lofag ool (ol Sl yiegls
Ml Ceand 5 sl (slo e (oo (SLT (550 «ed )M ol ety (VT SGS cop B cdis Jy colS ped ol o5 conly Jolis) joed V) (sliss
g <oligy o9 bzl olldgacme (LSgs B g5 s cudily Jolb) 105 WV (638 10 i cle ) )3 bl oo @Bly (0 Voo BYS (olis) 51 3)
&S am3 o L by 5yl 18 sl s dlasel )3 (yusely (pablole g WJBS gy (9SS g,bis bl wbe ¢ pdloko LM ¢ wolls
Egeome 45 Cunglls )3 ) s o LS 1) ] (65008 Cumon YF/Y 5 il Cumen ZOVAVE (18 YOIFYY Joleo) bojoed (o] Copmer 0000
o yod )d Cumon 51Ty W 5l colSs a8 Whooly olaidl dgd a1y sl (65008 Colus ZYY (250 5209l VEV/AY Jolro) (sl (sl o colune
Sy il Jole

sl Slpats (595id 31 And aiz 53 L il 5 0y (L) Cumdge o035 clpd s Syglme 5> (58,518 > 4 dllgame (ol o3
ol 2 5 Blowy St ol 46 g Ladon Ady (g 3185 ol Do ol 005 IS0 5 (55988 (slagye; pogasay (2] )8 5
)]y Byl g (50 Slowy Cupdo )3 Madgn Ly fpe Jolse b Jlid & Guid ol sl Gy lamo Sl cblis jolato 4y Sllgacme
ol b 0ed ol 3 oy bl bl g dilowy o e S92 Gl

8l sbe Ligd e ilae hmgly cnl )3 o8 SHSe 0 ke
33 sl el ol 0ad o) bae (39l 5 b ol et 4 yoxie 45 sbldgese (Jolu 5o 50 dalylS g Kiauign Slows o pde wiimw S D9
u_‘ilg u.mlfT UIA.QB ol 04 Ja.ufo Slodd ;Mo..f 9 u’l)lf u.dblg u.cl; Py A}LMH LABL)L 9 6.9.) ;d)ﬁ’lw Jel oolésiwl J)?‘o dh‘bd)ﬁu 9 L‘awlw);)

9ite 4 35yl Mo opl > g gy b s bame Sl cblis g Silowy oo o e Cusnl (ogad )3 (g 0d (Vghueo g drel> (o )
2,5 dalys SoS sbldgesme nbos 1o )3 Cannj basma j clilis g Slow oo

S Gl -
A dalgs 7olae ()85 Sle (piomed g AD dalgS 950 ySls 5S L b e Slegbge D w500 slaiagh g Glidsd Jiso ol )

275 Apdy V=Y

A3 QB L5 S g ELS (ol slaga)ygd dacsaiaon dlge 5 o)l pled o g plgsl dlge 5 YIS (ygmen (63)l90 Juld (6 4ed ol Al
2 Sl 33l busgs g S slaoly )3 g slabilany Al tmto 5 ()b )8 o FsSume Bblie 13 015 1) 90 I i 5 JT ol
oAl bl o ansle )3 (B g g SloS (slaclld 1150 g a by Bosas db g 8035 Jolis (515 (slasilony 155 @lie 25 0 255 o]
b i gl > Jsasdie (xio glasilony (NIYY YWY (ollSan 5 "ople) 33,500 W5 (95 e 5 gl lon olie bawgs o)
Vgose o (3o (ghndtird 35S (o5 3 3 |y @lio W95 g il Jolye Sl (236 Cllj g 039 @lio (5)la o e 9 615 3STp0 3 0 plovl slacJle

ool 005 g V g )3 9y )8 4 MSW Llial jasis )

1 Mian



o) Ly o s

G Mol Wlow 2ol .Y Joaa

g5 dals Slousy gl e
(Ll Sluly) G wl5 S
S Gluli cras JbSe By )b )bl saiels ( plis glaslows () &b
L;vl.&b QIAg.l)‘ o dlmuu)'@ 4 Joy),o L;lm,\.i\»m.i ‘Lmdéy 9 CA}‘)X»)I dlﬁém 2 d'-\*J}' dl&b.).ilo.mg ‘d)IJI dlmi.élf d)bl
5z Sl (o)l Gl da ()53l ) g sl o)l o

ilowd g 31 (5 ey —Y Y

by ol lcgggl J8las ULc i g mlie (awass ;5 ¢ pl 3959 b fuml Slows Co pde CSlpodludas )3 pladl oy Sope cblows Mg 5l (6 Sk
1S53k oy 205531 5 Lo >l gl o e 2Bl 5 3] oy 55 S5 gl 4 Sloy 2055 5] ol 3y
S g g L3 A8 wal B 00 5 )lul Bpas g 0aiS0)g5 Culghume (23S FSL Mg o celil ilisea (sblje Wl o oS 3 392
)\SKa don il ] soyd Ll 4 Jlub G pne g ug Bun b a8 olaasly 5l (ool ;> (UNEP-SCP) socie Jlo lojlo o bao isu Hlub
2 AL alows Wy Sialidl 5l 6 Ssls (ol alisee sla )55l )l 8 jlie wlonn Wy (gilwareS b bl )3 Wlows (Madliops ool b

(PY Y VF O g 9 rog)) Blods 43,5 IS s g 4l drwgy cilowy B Mg3 higel p Sinlen ola 3N

Supa ol 3l ol

I mmm =
B RNEEGE RN RN

FITTrEr

Cupde bued LSS ole
(Svg; 5§ sladll;

b slodlly | | gpglaex g PNy 3 ol iee g S b
o319 §Ja>s ks o, e (togh (il
il Moo ads
Ll
<Lt ol CoagaS ol
(el

i ilann o prto ol (&35 ol ) JSoib

1 Loomis & Paterson



DT

Lailows Sy g Cum § Sumo (o i —1'—Y

Ol oMl plls tsucoglyl 5l (6503 Lt o (6o VAT 38155 ) (oMl (500 Sl i 53 G Lo dgho &) 2
&S Gl dnols st j bae 5 (oolaill ( Kb 8 ¢ sloin] clacusbly o pllas 5ol o e sbag)gls 5 losuel 6lleniia i ol w0 E9d90
5 bls S8 il 5 @l 358 slroged sl 9 @9 S50l 4 5 e |y Gl sllas 5 (San sloig) oy 5 ot O a9 485
KodAd (65540l o3l ¢jlilpain M g j laoee Blanl 4y b Cul (o S o 0l Sl 1y lacus 8 g milio jl dins g Cawyd (gl 0,00
Gl oly L8 S5 95 @lgyd €l bamo Lo 3o (lgie b pols s apd &l diwl) om0 sl aile Bb sla Jlo b o] 385 sl g
Lote Gl 5 oSl 4 o 554005 (5,50 5 (6558 slacdle 5 e Mol S ey (ool VFAF jluiloatis 38150 Cgllas Consj b & Jouas
5 Oliyaely a8 al Cuwd ol 3y50 Blial 4 Wlgs o Jloj cdrmwgs (sladol g Cunl Ha)s8 5 oYL Coglgl il ygulS Il Arwgd Bgy 1> Cums
sllas Condg 4oM jslody il anil (B Boby dnugi )l 5 s Olsisar (Kb slalad 5 Ll sl ame el s ol oo
Wl ) gyl s llaatie A > adilows

A5 mls 185 puges g (g5l sl o (gl S Il (Sl jlogs 9 (st Bl slakilowy 405

G led Tal JolS" jobdy Wlow Co e g3l8 Y

(VXA )l 5" sl 5 2inlgs slnl 158 s 555 1,0 4JS ¥

S 36 Wlows wiowi g8 S oo —F—Y

SR Soallj oo diadgn Sy e s Wtte pol (ol jl Sl Co o g 2SS90 1) (606 (S5 Sl plod Ay oo diadon (sl 5ol
Cunj e Lo (gl Slgl8 (Sl (S SUl siadign Clieod (655 54 b &S o3y dadgn o dbml ol piY laci byl e
GPS jl oldlie cusbge 4 by ye wleMbl iy gl g ol g bbge yim 5l odly JEsl ly dbj Joo oo piumms i lo bl o wal b
UL") » @?dﬁro ‘dJL) Jo.} LSL"’Q“'“’L" w:é?o LS’L’)) 5‘db) u)l}r.o O.)}g oﬂ> 9 2 ma quw )9§.Lo Wv L;u)a c\l.o>)‘ A..{u,o ool
5 55l G i nl 93 S o0 el |y (s ()5 (ygele (b s9a> 4 il pas g 4l blog 3 Sles dgie 5 o) b (S3Sh
g bausgs all; gpslaer nd ol by Joo slaedle Cumbge 2oy 5 Al o5 o5 JB 9 2 Candy o Jold Ml 35,
(AN TL)sS 5 55 byadsl) 3580 215

st By —0—Y
@l sl 0 Sl " (puly (63,90 dllac) (ol (oo )3 Slomy S pte ogllae Jua” lgie cow (dlallis (YFoY) Hlo B e
W e b o Ao 53 8l o badyies Jlie 13 39290 (slacis b 1 S 83litul (pizmen g cind bl 5l b LS (39568 Sole (2l Jol
35 B iy sl lsiear 8Ll 2 pml; QSPM g slo jloslisal b gl bl oliee s 9 Slgus o lo 09,5 ¥ 53 5500,
xS Jro p ST L g0 blie 1 Siaidgn Ly slagadls Lbjy) g iovw” Glgie b gl o (VFY) o) Kod g jo5 B
Siadon A5) (sl jadls Blg)> 30 3y (6 plpl Madbgn 13 (sloasls ) ) sblie cy o> (i s ()l b 152,90 Digei) WASPAS
Syl Joliel xje5 (65l BBl sble

1 Ghisellini
2 Oliveira Neto & Correia



_“/"j}“/;.,xw,w

398 lia cpl 13 "5 p90 ttimbg (Slayd y> Alj Copte sl esian bga” lyie b aidy sllie (Yo YY) o Seb o ' ot
oS« Stdly gy b (628 5 yllas el Mg sla s el gilubia ool wiedgn ladlaw o553l @ dbj has 3 (eguae (g
o9es ol 350y 5 A3 )3 (gradye il LS ciadgn (sl jed e (bl (I 45Tl @5 (Situord (yhe g (hewd Slge
Blyausm 0 oonddpus wad yials aopn YEA L) s fes Aol Llg o dlb Siwad 3 (oouan (bod jl odlatwl ol Hlis gols b wyp
20y A2/20 B YY/A o (85 L]y dlbj (gilulis g ololis 6] egtns isn S walyd 2oy YAIYY U1y ol )3 (05348 y0 5 Lo pd VYW/YD
o9 Lol ol e S o S8 (5l i g S Ll 25l s g S5 4 lrens b8 b e gtias (hon oS 5 A8 oo ol b
S el ) i e g ool iolidl 1) Sl ciadsn (olo o (sl A o pie lapivmms > (Souas bed jl odlaiwl b g o 4565 a8 ol

S ppane il iz "or] clas S an 5 Llxb (slmogud thiadign b )3 Blows Cupta” Hlaie b lllio o Vo YY) o, 02 o 7 oS
canol &8 Lo (JBgJo> «(55 51 3l b (o s 55 slo il «(sy9ld (slacd iy ol 48 LS o s 0021 (sl |y o0l Slios
OSan |y g 3,509y i on) asl Sl (slataly 5 amacins g 2batdl Sl b5 (g Sogly watel dacuslu dang
Slp o laylSaly adlas ol (sloaidly (sl (5955 (S5 bS5 634D il Sl &5 Cul (69 (e SN G bl o5 S o
slopls Slatdl g (650l (S5 4 g g5 1y 2al )5 (Glapiases Aiis 39m0 (pde s )9l B2k 51 1) Abj oo b 48 o wal)B Lo
O g Cales Sl sl g by llisl sl jl 5 dis Sl Sk gaw 3 o Gl g OIS Cwlis iy bt cpl WS S8
S o g Sl ol Blaal L1 dlj co e ol laptugs i

Kadgn (glogad 4y (ol 3blis 3 50 o j2ytaliyy (B gy & Madbgn il (ol bl lyie b ogs Blas )3 Y+ YF) T 60L 5l
i i a8 A asede sl S tagiln il 5l oalisl b lallie sl ) ()b padss 5 (251 g9y 2 alie cul 55 05 il pce "k g
Gblio digej 3 blos S5 Ly Slaia Cangee join &5 3) 3929 (dalo 3ble (sl Jluk g Medsn slojed (shyaeln dinej ) llisil ) (oS
bl cod jin (dolo 3ble 3)b) @) sheony & Jb > s Coome S90S 5 Sanals psle o dae ()80l 8501 &) (osige ((Iolo
390 plad sla 1,55 g (SlyeSe (gyslol ool din aw jl (S )k a8l ol (bl &S5 el wlidpgr o (wlidCon ) Uil claass,
Slatdl G 4 295 9 6yl ol gyt Wl 8) 4l Jlog (Joliie (sloged 4 (13l o g dnuog Sl Julow b e ol 3L
Clpl g Wy Sl (iRl Sl (aliflen Sl Gk 5l Slge Jlul (ol Gble @y ol ) Wgd e Copde (gda laden (1)
w3 1) (ol sblie (6)lub (sl
Gaiod (g, -7
adllan 3 530 (L3N 3> 9 90l -1
ol JSe VYV 5910 5 nls L g ablogemo liuoped () Cuand )3 9 )55 sbyd (e Al )3 aldliie Cubge Jlai ) ablogemo b
5 48,5 )18 gl 5l Jlad (20 A4BSYF U a2 3 ¥F (o g guginsS Jladdlctad jl (B0 Jobo 443510 g 42,3 O (sbige )3 o ol -canl aiBly
4 G el b 4 g o3 b n ol (KBl 2l 5S4 led Sl ablgeme il e VY Lo s Sl o el
FogkS M ohjle sl 5550 U ol ool dlols 98 o 035 )98 0 & 0y g LSS 8 el & 355 (Sl el 8393 jl )l 13 395 e o
2B il IS dawgs Jole & (5gbocy sl J1oy53 1 Slol el | (ol g (65835 B Cusbge 53 o)yl il danlges shlsgecte b el
Y gl il (g5lo Aolllo) sl 0392 1068 (ol (5,580)5 3Shos g (885 5 (b (9586 8] slalo (b >

L Ahmed I. Osman
2 Danuta Szpilko
3 R Sutriadi



Y Y T Y
SONNA. e Iy o

1 Ak g
s ‘®l saldi sl Sl g iy g g b ) (e
| 0 P J” Gy e J S alia bl Gs

WTogeme 1o S¥ons Cutdye (Wspana il s pa antina) ’

SUldgemme ped (2ldl ke Candige ) Bl
VFoF B, 18 b

U vgy g osts —Y—Y

bl Moo cancadll g olubis ol Bun g adldp dbldgeme yd 45 Caliste Mo 13 Silows Cupde Cumsg Julos g Sbj)l 4 Limgd o)
i I8 56 Sy Cypie p 4 Lalise (slaylias ¢ sl g, 5l e3litul b ol Connj lages jl cblis g lowy Cupto b bagpe (slaylis
Camog ey Joy)a L;Ltbb.)].) i3 Jug‘_saO K8 ..\.u—l)B U"l 4 (GL‘Q‘)’) leMb) WM“W‘") GIS )‘ I E l) L;,La_% Jw‘?o Ju}wuc 309 9 ‘-SJLA,[M:,
Ol oldlas claaids g9y p Mo auuglel | Jols gl maw i b g 03 ioled (g pay O)ygods o Jolse plu 5 Slowy Co e
Sty (6l Sxe $paelip U uiS o S8 B0 S poual 4 olad oo cpl ad 0wl 8 dore ja 0 Jlso bl g S laoS Sl
Slpid b pos ol USLe (S055 cudsS 85,) 1y (o35 slayKaly g ams ploul sblsgeme yous 13 Cun bayme jl cblis g Sy Cu e
s Mo ¥ 6 jlows At ) S SaS Gy Lo Lais g Wlowy o e 50 )l g edign Ay e 4 LlgS oo mols 3,550, ol (ulysyd LAy
ol 0l asuie dbldgeme



T T T T

2 2 2 2
e o FRATY st ;
Y 4 iyl s s
x VEF ohSany oie | dol i cd s i gy o |
@ o s i yliats R L5 JUR JPr
T ‘ ' s {33 gama ol 457,53 30 aaina) 2 Msgame

SLTagomo e (guivalxe Y Al
YFeF (505,15 1ds e

Cow g Ladl -¢

L)’I .)9,\»& Pl}ul (TOPSIS) u.u.m.:l; E)LM» d)jw L)"s) l; JUJM M Moo 2 .\Jch.w Copdo g _\Am»}tb RW ) LSLQ’L)DL" LS’Li))‘
Jasl LS o (giady 1y Mos o slain] €8 )lie 5 G ) lasee cbilis (mlio o pio (Jlizwd acs oy alos il ilise glaosly Jloo b g,
Pe @5]9‘ &3 dgud oy laalol L)”‘ Cus g Ao o g Cude Jib.&)l Candg )‘ UT Lol U Dgad o L;)l.\fb).w L&s)l.».w u»Lul): PICIN Fe
Co pde Dok sy Eryew d}i)d&lj){?bb; bl ) QM@BDQ Job)bﬁuoggwfd).e(m Ol)i.xoo\;.&b.)')l Q’il D)5 asuine doe
il ansls sbldgesce 3 Miewigh My (5856 g Sl

3Llagecte e CoYoxe 43 dilown Cut y2d0 9 Mowlg dudy (51 yuide b alasly )3 (6 38 o (i il Y g

R 1 4 : . 3 s | 3

Trl 3|3 9|33t tE3d 23 3

2! 9 3 §x - } o g " 1 N @ .9 ﬂj ~ ay

: : ﬁ‘ R) oo, ‘3 w v . E] o 3 .3 S

8 ) 4 py Y vy ) P g' ay ub o

5 14 |3 i ~p T 3

Y bylowd dlwe <A NS - IAY - IAY -1y -/ay AR -/ay WY
Y 2 ylowd alxo <Ay I G < IA¥ Iy VY AR -2 vy




o 3 4 = 3

X % : ; ' : , - 3 Q

3203 3 3 5 33 ‘1'& - § j«} \\_4% o

O 3 _§x 2 - } o 4 - ¢ "?_n‘ 43 o ﬂa ~ ay
PEES 33| wd|aa|d 3 23| 2

v 'é §x N "i; s RN a .b ‘3

¥ b ylowd dloe <IAY -1AD “IAY “IAY Iy V/YY V/oy VY V/AA
¥ 5 lowd dlo <IN NG -Iva - IA¥ -Ivo <[AA V¥ -/A¥ VA
0 8 ylowd Ao -IAs - IVA -[A¥ -Iv$ -/ VYA V/FA AN \An%
5 bylowd dlwe +/AY < IAY “IA -Iva - Iv# VIvE A4S AN YIVE

eyl )38 8l Ao g (astie plaS b Cand ¢ g8 bla 5 1513l 0 pe5 cMoe 4y bnyaslis 1l . 6y9l5 9 ()9ld g (oo 25T 5 b
el olod 13 oYL @lped ¥ 8l Ate 31> (65 3,5dee (+/A2) Lzon SluyeMbl § 2T 5 (VVF) Silowy SKSE g (6 p9lxen (slopia
Nadgh Copde ;3 (+/VA) 5 pb 8y0 b O 6ylads Ao ¢ blie ;5 .Cawl Mlow o pe 5 diauign My )0 Caslio Jobs Bt lis &S Cowl 035 s
Copde doude sl (65550 (63,800 ey Cundg 5480 Calis oluwlp U a0 e (g )l e 4 oS cpl 05 oge cars dad (b

A ploul sblsgese )3 Maddigh L) g Slows

L1505t ppand CoMo 53 Wilowwy gy o 9 Showdgd iy (1 puiie b abaly 43 o0l (wlille o (ot yile I Jgun

B 3 4 . oy = % o 3

.’; b : n cos kN

3 a, :33 '? B 3 ,i 13‘ xi ) ’?-? ; ‘qg 735 \3

o, Lo 1 & 30 2 ~ s3] & | 232 2

S 33 a3 Y93 3| 3 N

3 : a .3 a g % “a

) . ¢ { 3) el LY \3

Y B ylows dloe <Yy <[V NS -1 <[oay <IASD V/Aayy -[ASD VIAR-
Y 5, lows dlco -I8A <IV¥- -I5Y¥ IV -Jovy VIYVY V/ary -/avy Y/aay
¥ b ylows dlwe DA vy NS 2N -foay VIEAA YI¥Y- V2N v/ovy
¥ 5 lows dloe -IvvY -Ivay Nk IV -losy <25 V/AM - [ARY yIavy
0 5 lowd Aloco V¥ [N < [ANY +JOVA -/vay V/EEY AZARY A5 V/AvY
5 5 ylows dle -I508 V2N <[5¥- Niaat -ovA ¥/+2A /Ay “[AA- FIOAY
Egoo0 FIVYD \ALSS ATALE ¥/aq) YIS0 a/\ay WIYES olovs Va/¥Es




‘D gx _4 3 : Tay Y N ~ B

3 llx :’31? 3 ﬁ .-? } 3 : ﬁ‘ xi ‘3 j,; _’3 qu 3'3 :‘ﬂ:

& ,lze 3 _§‘ 2 = ; . 8 8 0 3 a ~ R

2 D 3 : ‘3 9 R 9D 3 N

5 } 5 a . 3 ay g. % \‘?\\

2 : ‘ kS 3 S 9

@93 M) Y/ 0A Y/.5Y Y/e¥Y V/A/A ATARN Y/-Y0 Yoy YIYEN ¥/¥)

VF+F (idgi adl 1idl

G asli e Jold a5 smd o L5 SLldgese Calise Moo (3 1y Slown oo g Niobon W) (sl e 0l wlidie o L plo ¥ Jodo
oy S 5 (5 pglgen iosdon fow (Slapianw eloinl S lie wunj e jI cblis (lio Maden Copie (Jiows (lacsley; des ]l
Py e ya3,Slas 5585 dunlie oSl osd Lolido o plie ol ol (6y9lss g (6)9ld g (mer (SloyeMbl g (BT s solazul 5 ibjL
5 o9l 5 (17-3A) Slowy S g o pglaer laptusms sl padll )3 1) 0j0i b & B)lodd Ao i () )3 1S o0 o0l B Cilies (gladive
dasce B3lil g cdlil 45 ofgd Vb Elyed b Y 8yled Ao yiomen .l dlime ol Eas r 3,Slas Baiad s 45 03,5 oS (F/O0A-) (oy0le
s (+/54A) wlio iadsn Copte 13 HnS byes S b0 bylosd Al Lol 3yls angi bl 3, Slas (+/+5Y) xer SloyeMbl 5 (25T 4 (Y/¥Y:)
St sl (5% sl giyteliy 9 00,8 Sl |y WMore s 5 g bla b S o SaS (650 (e 4 ooy oyl ] cwolwl ans i

A3l azily sLldgesme ;> Siadgn A5, 3855 ¢ Slows Cupde

SUT5g00m0 el Vo 53 Wilowns Cu phe g Niowdgd iy (1 puitio U dlasly 45 oo Jlo gy (s yilo . F Jou

° = .

= i 4 —i _ i i = | @ % 3 3

o 333378 2s 223 Lm0
Jbo b (e yile ’.3 _§* 2) kS } a 8 7 8 | a ?} a a
25 | 4 : bl 9d 931343 ¢ 2

3 . 5 3 N 2 o

9 : 3 % g 2 « )

Y b ylowd Al VY <5\ N ARl YAt AR <[¥A- AR\ <I¥AS
Y 5lowd dloxe DA IfYY RAZN SAAE AN An4i QALY AR AR
¥ b lowd Al ARY) -IF\Y NAR Al AR AR NANYe -[¥Ys Aile
¥ 2 lowd Ao ials -J¥YY </YAA -/¥Y- < /yay Nindi NivYe DARYY -/¥va
0 2 ylowd Ao AR </¥YA BAra) /YA -[$55 NARE AR -/¥a¥ NAsN
# b ylowd Al </ya¥ AR o/yay AR AR +[oAY HAnds ARR AT

VF ¥ (idgi sbadl 1idb
Jols oyl pl D3y o JIJQM s Moo jd Sloww Coplo 5 Jesiod Ad)y AlS (adld cudn ol oy Slyes &)l 4 ¥ Jous
bl clow S5 4 d)s'l@; ool o (piwaw o loin] C8lie s lasmo | cblis (lio Madigrn Co e (Jluowd cdluy;



s b s el i

o ol S o pld |y EMe pasVole auglie ISl laodly (g5l Loy ditun (6y9l95 o ()9lid g omon (SluyeMbl g T e B3kl 4
b e BB LS 48 Gl 03] Cawd & (+/FFF) Miaidgn jaw (slapiunw g (+/F+0) da5ce B3liul g dljl adls )3 1y 0y o 5YL O 5less dlxe
Coppin (1Y) ra oyl 5 (al5T 5 afzges da il 51,3 YL g oo oy | 55 s om0l o 0 31 iz 33 52 dlone 3
Blowy S8 g (6 polaer Slopimms 1 0y05 (Vb b5 b)load Ao 503 (sgw I ol 033 L5 35 5 g3 3,Sdes (+/FVY) wlio dioidgn
o cand g Db bl ulwlpy B aS o S8 (g508 ol e 4 dunlis pl sl Slowy Co pie slacdlu ) paloe (pl 539 35 03 I (Sl (< .OAY)

SIS 6305400 dLldgee 1> Niebn by g Slows Coypde Doty (Sl (6 pNedAn (sl g3yl caloxo

Wlowwy Cag 3100 9 Sowigh dudy (5B il I Sy 52 (359 i yile .0 Jgs

[\ daanand
st

. 3 « | 3
“
% 3 3 - Fo
3 ke 3 3 : = 3 K 3
3 3 2 S 4 ) % § ;’.:
& puiin 3 A 3 7 31 3 X ~
- Y § 5* ~ .i “a 3 § _3 .3‘
5 - oy -:3 ‘3, :5 3 ‘!’) kN
& 3 i 7 - i ) 9
D Q) : “\3 } 3; a 33
059 Jey. LI¥s. R AR RW 5. Y 5. KR

G pite cutin 1S5 (slagyg g ol 53 w3 e L5 lldgacme 1od )3 1) Slowy S o g Aaden L) (sla e (g il O Jp
,_5)91@? S i diowigr juw (gpiunw ( Eloin] (65 San § ) lin () lasre jl cbblas (plio diadsd Co e ¢ Jluoud sl Jols
('/Y‘;‘) CJLA W}Q Co pdo )-M L;Yl; 09 ol o.\n’l d)giy 9 LS)?L'B 9 (> u)l.m)gMJo‘ 9 u.mlf] ARG Y solaswl 9 uﬁb)b ‘.\Jlo.m.: m 9
LR 539 b Kadn Su (SlbpTaes oizmed 03 g0 (Lt Slowy Syt (Slasil B Juged 5 aulio ) oalisal gjloaiige o 1y Jole cnl 829 Conl
S lu ;¢ blis ;3 .5l )l s Syl yinlial s e j Lol pd deme 0 kg8 BB ).uL el Ve e b slain! (g g Sl 4
Layjg nl 28l Baig o ytaby )3 Waojo (nl Cogli 4 5l samdlis Klgi o o8 805 (6565 (i (+/+F+) G laea | cblis 6 (+/+V+) Jlom

sl 4zl sbldgee pd (o pte b g Sl p ) dawgi g )lISalo g ;D (6 yias (cluCaggl b S o oS gy o)yt 4

3Ulsgoomo ptes EMoxs 53 silouny o 5 sinigh sl (50 eiio b alatly 13 3 Jlo i o 5 Jpan

3 3 4 : o 5
3 3 3 |3 1 i : 3 | % N
o § 4, REREAE I 3 K aj o)
.yt “ i o
39 Loy pmr 3 % 3 j‘ 5 4, —f’i 4 $ 7| 4 % 3
; 3 3 T > 3 = 3 S 3 3

4 5 | 4 | 3 &1
Y Blows Ao IR ALD Y ofva ofexs YA /3 ofv¥ TR

Y 5 ylowd Ao SRR SALD [N o/+¥a ooy /oY SRR o/-v¥ R




.://‘Af;.,fw,w

2 5 | 4 i > |s
1{ - : 3 *

R N SR S T N O T
. N 3 4, ™ 3 :3 145 99 = AY )
iy Jlos o ilo 3 j‘ - - } oyl 4 2 33 -
: B >, S = 3 S 3 3

; 3 7|9 3 ol oy

hae ) Q) : g o

¥ b lowd Ao [++A AN Y +/eva o[ v o/v¥ o[+ o[ Y8 AN
¥ 5,lond Ao ofeeA AN R /¥4 R RN RN ofev¥ R
O 5lowd dlxe SARTN SA\re [3A ooy o[¥Y o/ov¥ oy o/ov¥ [Ny
5 b ylowd Ale ol A AN Y /YA o[x5 -/¥0 o[v¥ </vo SRR

V¥ ¥ (idgi sbadl 1iskb
Capde )3 +1NOY oy b ¥ 8ylows Ao amd o Lid bldgeme &M )3 |y Milows Co e 5 Madgn A3y sl yadli pjs Jloy @lpes & Joss
o Olpes Casl auily Il dawgy & slalg do g Mowign fuw (Gapiums ) +/+FY 0505 b O 5)las Ao g 3yl 1) 5Sas oy ity milio Aiasiign
Iy CMore cand g gd blas b uiS o SaS e 0 SleMbl ) Canlbojos (S 0 dau0 4 L 00 L 5 Canl ob 4 005 50 e
i3 plol Medgn A, g Slows e 390 Sl 6% Gaelin g Lol

SUTag0500 ppad oMo 33 Wilowwy g ko g Nhowdgd dwdy (51 i b abaly 5 Jlows! s yle ¥ Jgun

- B o 5
by ) 4 3, 1 . 2 4,
3 x "3 \3 ! ‘i K % ay 3
'3 3 g ay 4 P 32 2 § o
:5 4, g 3 3 R 3 o 2
&)M ) # .§ { . 3 :3 £ ‘0\
n é ' ‘3 X 3) } a ’3 '—g:
: ) = ES - 3 -a Y a
3 3 4 3 3 : E
=Y 2 : 4 } 3 3 33
C@J’lo.)ﬁl +V NN AT AT /+va R R LoV /v /94
i Jlow] v oA <Iws Y olevy <Jov¥ JA A R <[Y

VFoF (idgi sbadl 1idb
bla olulis & s Jloa) ool o ol AL;IAM EMoee ) 1) Slowwy Cu e g Aiaddisn My s jadls o  Cote Jlosy oyl ¥ ol
wlesaly GleMbl cpl WS o pasuie Slews (6glaen g @lio iadon o pie dile ol s )3 1) d9u0 4 jLs 5 03,5 K8 Moo Cands 5 g
S (295 Madigh A5) g Silowy o e Sty Sl €550 Soasky B A8 o oalE e sl



st

SUTdgemme i Mo 53 Wilowns Cu pihe 5 Niowdgd iy (U puiio U alaly 43 (guddy (i yile A Joia

Yo b ylowd D+ D- CL Rank
) b ylouwd Ao [ YAMYEYAY [ AFEYDVY [-YTFVIFA Al
Y 5lod Alos [ ASYYASYA [ADNOA-¥ [¥AYASYY ¥
¥ 5 lows Ao /WYYy -0f o[- V¥a0YYY <[ -YAYY¥AY 5
¥ 5l Ao [ VRIVYY [ WVASE <[ -OVASYY \
0 B jlows aloeo A[-Y A5 ofeqavYY NENVELN ¥
5 5 ylows dloo o/« a9 avFY o[V OPVYY <[ Y FYYYY o

ol (saelS o aus g ile ) a2 oo (U5 Silonsy S e 5 Siaign 3y (slo it bl 1) Sllagaso 10 EMove sty G lo A S
il 3 6345 5 sy ol 5,Skas b 1S o 4ol oy gl ], (CL) JS sl g (D) o Jlosy) 1 dhols D) st Jlosy) 51 alols
V 5yl dloxs ) 51 L <l aojon ) 53 3,Skes it BABILE 45 03,5 S |, gl &5y /Nyl D= g o/ WAl DF L ¥ 50t
395 4 by polez 45y /482 ply D= g o/oveq ply DH L 5500 5)leds Al )l 15 a9 &5, j3 +/VF8 ply D=5 /oYM 4l D+ L
bl e dilato oyl 55 dgntg 4 L SIS &S el i &5 55 /- VFA oy D= g o/ WYYl D+ LY 5yl e o blio 55 il o3l oluazs]
2 Nedgn A5y g Slowy Copde St Sln 6P Satelin g lolid | OV Gind g 098 bl WS 0 S b Olpte 4 baodls

i plol sblsgesxe



T T T T
52 52 52 e
_"‘_"" Ao oyl gis W owmnas shohe WM Al o gis
o B Tl — == s
-@» & bl Gl sl onvxers Bl s ssgns
S T ) AT T e s
Cnaz) dama 31 Cblis jaliie F—Ppeeg e
o 0 a3 ) s 2 (3139000 g Lot 40 5350 4alllaa) :-\"'—'“ Sy e ) Bl
- J e

Com 3 Lo 51 Sl (glily 53 Wilowny St p2k0 g Showigh sy (Sl pusle B s STdgeoms poed O¥ome gy ¥ Bl
VEoF (g el Lisl

S5 4 g (Mo -0

ool b 28,8 )15 )2 3y90 G baoma 31 cilis 3 ] 15 g SLTageme (ol b 13 Wlowy Sy e diedgn A5y 15 (imgRy cnl 5
3,80ae 3100 g culio Sadbgn e g Sl slacs oy anle ciadgn 1) b Lo (slapadli (o 3l (L5 gl (s)lel g b sla s,
Sl 6pS Sy (g Gisyghd )3 )l akejw o5 canl pl ;lo (g yd el cnl )1 3925 jlas 5 Cute lalaly Slany o e
oS ol ol laygeil zols (ol ogMe ST S8 Canj bamo )] ke @l ialS g Slown o pie gladn] B giluaigs 4 Wl e diedga
S )lie g ages 5T oo B3kl 5 bl sl aliste (slaojon 13 dgao 4 jLS g Canl Cauns (S8 jgbas Sblsgemte )3 Wilows Cupte Cundg
Capdo 35 sl 42)lSs 5 ol ,S0g) S 2l g5 iy S 5 (6yglcer Slaplie 0 Cind LS ) da iy cul 2l 3y slaza]
3 Blawe cpl & a5 i)y )18 (g ytdin (Jaeocansj Cllad (15550 )3 85 (ol (sbajeed )3 ohagds S (o0 (bled 1) G lae | cblis g oy
Gl Y363 5 (glofrg Cuonl

Slowwy o e 290 (sl (55 550 (sloel s cotal ey (sloaibl y 4S5 L b U8 o drog 06 (e 9 (BN S a4 g3 ol ole



y/'%)/uuk/u"’;

Sl gy Bamd i s oyl ( IS ysbas ST Jas Sblsgee )3 Sl g dieubgn Blaws Copde o A obows i)y 3 S ol Kal,
Gl (ol o opl LSl (S0 catsS sli5)) g Cunj lamo 5l cblas Clanl 5850 jolaieds (o5 (sl gyslid 5l (6 S0 00 9 (iSuim sla ) SKen

el o 3l sy ol (jlodingg 2 9 Slocsygld b g ol (slajred )3 Slowy Sy pdo slboged il 5 ) & oty Slallls
g 4313 il o Slow Copite )3 aagd g s b wind wgb blis ylolis 4 QSPM s SWOT s 5l 5l oslazal L (VE-¥) ,L5 Ll
R > Nabgn 35y Slpadls ) 39290 Gl b (V1Y) ()Sen 5 0SB (pimen sl 03,5 (Bpme S s3lmal plyisar |y 3Ll ol
b Slowy oo e (slojlmn lows b (V1) (25 (a5 o3lile (ool 93,8 0SB s ol ol &0 055 ps3) 2 9 0355 o |y sk
oIS Sl 5103 )3 0,Lsl b5 (5 yglen Slodd (gjludings )3 Miodbgn bawly (slads¥ g diadon (slacdloy; cuenl & dusl oyl g )9lis 5l ool
5 wldnog (SlygiS ) Llowy Copte sloged Saoglis Jlos & (il Cypto plss S5 Sygps 2 28T L 55 (V) ealiue

Slas ) ) dswgs b 5o

Sboyed o dlj Copde )0 (Souan (ien 2,5 Ly a4 (VoVY) o) Ken g laie dllis a5 Cunl odds astiio 35 oy ()8 Oldllae awyp jo
b @l (ol S o 45T pages Cuadlus 200 9 loaijr nlS ) (g yglaer (slodir] b (gilodinng 2 gl () Cuto 5B 2 g Bl Madign
5 clozs Alds 90 3959 3 by s awenl (Jbpll ditin JaoteCawj e Gl gl (ials g oL sl Jlos 4 9 1)l 2T G laumo 1 cdolas
byl g bl (ol (o 4 p3ls Giagh a5 Jl > o)y 1505 dlj Capde ) (Sgiae (isr ages b3l 55y ¢ e hlSen
o)l &pe 3 Sslite s & Wl e saipe) 5 bl 35505 )3 slis (ul 23130000 (Plgame) ol (ol ol S 3 Wlowy Sy o

g e dlbj Cupde gla ol iwl 5 das

(Slagsygld Comnl 4 9305 8 jo5 Moy (5l jod 53 Wlowny S e )3 01l (slas S e g ab slroged (59 » (V+VY) oylSed g 9w (g
Sl Slowwy Co o p Sodon A5 ) s Ahsej 53yl hdgh b ol ol S e 0Ll Al oyt glasil dgue > 1 Sl g cpg
Joll 5l 15T Cunj basms I cblis g Slowy Copte (Glodie slp Gpbe Sacsygls pLedl ©ygpi 93 b 1l guen " ol
Dy e Madign (gl yrd )3 Wlowy Cupde > Sl g IS S35 (wpy & ) San g oS gy &S Jl 55 003 3925 55 a2 gueal
g bl 3 5e0 )0 gl pl il o0 (Bblagerme) Hob ol b o 53 Blowy Cupte la)lSaly g il (ol Jlos 4 pols Siags,

cilisee sladiir o (Sl Cuenl g 351300 diadgn b ol Bble dbxl )3 (g0 (liyteln (B (yp @ (VVT) ook lo imggy
g Mobgn (53 Sag) ©yps & 93 b | el gt Sl gl b gl cpl ) AT lid Pluws 5 SlaS (59l Aol (35000
S Iy )l 399 Ghngh 93 onl 5 3 lbigenal (JBonll )b 48T bl blis )0 G bmo I clblis g Slawy Co e 3
Slowy Copdo gyl 5 L il (9) 32 (Pl s ol gl )l 39503 (ol 3ble )3 (S 5 (ghyelin laana  piie o3b sl
e slails g Joe (cla o3l ol Ao )3 glite guls & Wl oo akel g 3 se3 10 iglds cpl el 3 sate (SLldgesme) Lol ole o Sy

D9 prie Sy Copde sl

Lalgiing 9 5 54 —1—0

J @l ol 2gdie B e b S bl pglaieds (bl sl jged Slowy Copde g daden by s Dge 0yl Simoh (20 @l
e SB3Sag; (g Socsigld 18T oy 4 g Slodsl s & o g ale (slagsdg) jleslitel 5 Sl slaosly Sl g (yglaer G2k
lbolid & (225 b ibaie ol (ol Gl il 4 dr i b il e sllgemms ol jd 1 Slawy Cu o sloan] )b 35y )3 drole <8 lko
2,8 dinlgd SaS 60 (6ylk 5 S lae kS ) sl S0 g los sba)Saly Bl g oy Co e i 53 35290 Lind g 3 L
3y90 ,luk drwgd CBlaal 3350 5 Sloww Co e daun sbiwly 0 (g Glpde 5 hlIS b lp (S peead oo Glsisd Wlg o gl oyl

L5548 oolazuwl

CatsS doue 4 S 3, e ul).ul.: ALBM ol 4 50 Slow Copde (60 Niaidban Ay &S Cawl 031 (LS ygaude b | Jols ol
slacs sl oslisul g Sy SKSE 5 gpslaar o] b (gjloay Jlzms Gcdloy) davg Gk ol Sl (ol D95 e oxie Canj baee



o) Ly o s

DS g 4 «Mto (233155 (gl Yo (sl il g Wlowy (sloodls Syt (slapiuns 3929 @529 Al oo Casd & ulie Cu o 5> (g
S ool & lowy (§32)200 32 9 (S Sl (oS sla)ljBle 5 g diedgn (sl Sl odlatl (pinen NS o oS Slowy Sy e (slapians
5 sl gloaolyy .l 0,8 5 (lossg Coanl ) Slowy oo > olozz] (650 5 <8 Lo ol 2 ogMle o o0 rie gille sludlug 5 ke
(sl (sladSid slnl cinen A8 oo SaS (Jamacunj o)l S92 g (oges (T Ll 4 leny Co e 3 €S lia 4 (N9 b 29t
B3l Sy s gl )d S K8 G Lo | colin g Slowy Co e Slasis] B Cashh & IS0 (T2 5 > ol b 5)Sem
2k g dedgn (a3 ,Shg) Coenl Bumdlis &5 WS (oo SoS Allj Mg il g Slawy L 5 Gl 4 8Lkl (Agds saasly

ol ol gl s )3 Silowy Co e

5 G baeo | bl alox | doaiio) (S 3 b ol &SIy camdge (L5 hldgame 1 )3 Nadgn 1) claaSls Cuxdy (o @l
Slapiass 5 (laiz] 5)5en 5 8l ofagas dadia 103 )3 il drwgi g gm0 4 5l lizzan Ll ul aly (ool iy plie Madgn Copdo
Lol cyly J18 slio Cumdy )0 am jobds mlie Copte 5 Jluowd glacdluyn) a5 dad o i Slied (1he Dgd o wlus| wiodion juuw
FFVE taddign by (JS S0le 4 dog b biad Cosii Lb oS Wloads plwlid aes bl leicdy juw slag)slis ) 6)3195 5 drol> ¢S )lie
oglhe gls 4 obcawd (gl bl S o €8 > Cun Lausmo j cblis g blows oo )3 Niebot L5y Coow 4 3bl3g00w0 45 €85 s ol oo
D)3 558 e (ldine )3 gl I g drg 4 Sl

lopadls Syod eSibe sl a2lse (25 BB Sla e b oed cal & sm3 e oL Slldgemme 0d 53 Wlawy Sy e slaaSLE Cundy )
Sy YIAYOA (5o b Slowy S8 5 (6 pglaer slopluns (adld Cusl (5)5 g Mojls 5 by Some Balisl § CBb3L dioj 5 oo
Baad LS g D9 o gme ob Aot YIFFY 1Sl b elainl SloyeMbl g BT jasls o)l iy dewss 9 3900 4 5L 45 5  Jawgre
Spgpi IV Slowy Copte S 0:Ske g il copiy sl YAYYY (5:50ke b (69l g (5y9ld padls .cunl c8)lie 4 (g Joles
e o s 1) Jgds loladl

cblis (o ls sl 03,8 Aol ) ) baseo | cblis 5 Blows Copde p Jiaddn Ly sloadls dan Hblas 5 cute b iges ST (5 905l
(Y/YYAY) wlio diadgn Copta g (VVYAR) Jluzos slacslops 5l 1y w5t o yiin YYRAY L plp T lide 5 YOYYY 555ke b o) baeo I
5 )b oo il (VEFFY) Siaisn s (slapiums 5 (YOAYD) Leloinl ()Sen 5 o8 lin (Jbocpll )l banl b (siluaige 3 oo i 50

RVVINE NS SRS

b pasls o 505 a8 (a5 /9 5 b oloinl Sloye Ml g 2Ty Jole ( Saten /05 ()55 b wlio diaign Cu pdo %0 olgs (o)l 5
3y90 S 5 €Ul o ()5 €Ll 5 Slowy SKSE 5 pglann Miodgd jw Slrpiugm o) bases | cblis (Jizn slacsloy; sl

RYTESY;
Iy oySas cpyiopml /oY FYYYY 6,0 L # oylad o g 3 Slas oy pne /- YFFVADY IS 6005 L ¥ 6 los Ao a5 dd o s Moo (ga043,
Gl aliSee EMore 13 Wiloww Co e 3900 9 (&3S ol (glice ncoglas Qﬁ‘ 355

9 Sy Mg ialS clp pgi slacsyglid g daden (lacs ]yl dang (6 )R83)5 g Camen 1) g (ol bl s e Cowlus 4 a5 L
2398 oyl b wlio | cblis g )bl dawg b cul (6y9p0 o] oo dgu0



il b

3l 0l 53 Sledbl 5 Laesls 4y o s g ke 4 ACT) wbls,l 5 Sledbl g55ks Glacsla 5 55 5 sl
A slaslg 5 Ol el ¢l 2

S eslizal Jals ol s a5 288 s (6550 ol il b i G e (silotingr Sl o5 (Slasiskd S oslicu
el e G paan J 285 Sl (6l e g Sl s

SaS oger Slodst 4w zad 35mp 5 S0 2l (SOl (Giluaing 4 45 diadsa s e Slaptos g5luesly
ol K15 Ol ke (8l S S13 slaesls Sl ssbinl Juld ol S s

o e 5 o Tama U Lo e sladiuns 53 0354 (S b Su e 5 (58 el Sladinl B 53 S 5Lie 4 O 65 Gy g5
il oo 5 Sl 3l el YT (glap il slamsl Jols ol iley

Loy ite Ol Gl EalS sk 4 L5k Sl i 5 i Glags Sl ile G 5 Il Slacssld Sl eslinal 75 5
Jelos sl (L3 oMbl la s 5 s s 5 da Lo wSle) caless Ebe 5l e L;)}’l@.q- laesls 31 oslanal
e S e s Sl Slesanas 31 5 Conss

S CBlis 5 Klens o e e ga iy Coetl 53053 O 5,0 gl oiou AT glacmeS 5 o255l Glaasl 5 5,158

.

Sdasl S glas

N

Saaibe slas pal, W

12l g gilwesly ‘ Sdeds glas

)




_“/“jéfww,w

St § damo 51 Cladlone (Uil 10 (dlobus (61 jond Sl S pto g Showigd Sy o (5951 .Y JSUS
V¥ ¥ iRy (BABL wlulp o BX 5 138k

O 3 ole eyl >l J3)55 5 gloiug coal Sl il SlapiugusSl y (b @l 3929 > 4 (olo (slojred 1> Slawy e
dlse Cuj b (Sl g Slowy (330 5 Sslaer ly e slaclu ) 2908 wilowy Wy SR Alezjl (o200 (sla iy L Loy
Lo 330 Cignadl 9o cilowny S e Sl 10 (o)l 5 (pogad 5 (F5d Sloled o 5)S0m 39105 o905 (2T pis (g2 (NS0 it
2y b b po slacsyglys 9 gl bl da el b 9)lsy sl ol 0 Wasilowy 51 (3 (it Sl (LS g Cany Lo Laios (ol
gt 4 515 s ¢ Jalos sl 8l 5 g Wlowwn o e Miadgn (clagiuns (IOT) sl o ol sile Bas (clae5el ST .ol (696 (6 pol Nioibon
dgutg & AlgS o o gyeles cpl 48" w0 i clowy oo B gyalid cpl St ol aiS SaS wilawy Co e 0 dn e ials g oK
2 Fse slodymly 905 S S8 ol (gl jad Jlk dnog 5 Lo Lo 4 i )3 9 03,8 S8 ailany G310 9 SSE o 5laex
SilS Lol 1515 o Cilinl ] 5,8 (658051l 1, lacsd iy sty b 05l (KPT) 3,Skae (63l8 (gl msls g colanl cypess ol 1ol Sowy e
5 029 Slagbyy Jols & Slowy o Sl (slaJdo dusgi coizeon bl Gy lamo (Sogll (ialS 5 il 5 Gl lowy Mg (e
Wl pl 3850 gl a8 S8 oo gbo ol )0 Slowy Co pdo Cundg dene 4 Llgi oo il tilomsy UL g 2z salatwl (gl S5l
115 39s00 40 155 oo 48l Sl alan ) 35 ongos T Lialial 5 LSS Lbiaal sl 695 p3Y alio ymmas o Shlas (sladaly sl
A5y 4 Olgiee e onl 4 g WS o @S ) p)Y sladgute g Mol Sl dadslyy cnl 3 Slas postune (21551 9 ol WSS Slowy e

8l Cuwd Cangj el clablone (gl )3 Slowy Co e )3 )l 5 Madgr

ol (§)9p0 iBldnnrgs (slasBlyil g sy LS g il 5l el (sl 1S pate G lsieds Slowny Coppte ) petie L)l 5 Lk
o g o s Glanl 4 obawd (D Cd i g & ylas wiloms Co e (gt 3,Slas a4y bgyye cleMbl g odls (gyglaes Jolis sl 3 ol
UT u»l.»)]); 9 b.))f u)lwl.\.m ‘) W’““M [ 9 u95 bla ulyun (KPI) .))S.Lo..c LSJ\A—K leﬂsua)lw )l odlawl L ..\mbuo Lbd«ol.)), d|)>l )l J.ol> CJL.;
WS o S8 olonl g Jame Sy b g 3l ol ke g i (slajls alolid 4 b alj)l ol izman o> &g ) 3Y (sladgiry 5 ool
ool o (ol (b ynd 5 Wlowy Copie 13 (£)l0L 5 petise Sy 4 Culysyd &S
S0 4 VI 0 25 Sllas closleidy cunyj lao jl Cblis pglais 4 5 sllgammo ol 2 )3 Blowy Cypde  Aadon 1) (e sk
B Sl Yol lap ity 5 Sy slaodly Cope Spiun Jobd Jlomd loacdloy; dgme 5 sbul i Jlomd Glcslsy; by )
gl i yikg (6 meeas 4 5 S SaS Al (gyglaen 5 15 3)90 1 (348> slaeald (5slaer 4y ATl o Iapiaes ] S
PRIl pglae ploj sl o gl (g 2 a2 )5 (gl Wby (sla b )3 Modon (slo Sus uai iladgn (slo S 5l odlizul Y
S Sl spslanr slaptus 2Ll G5 g Jig o> sloaiyje (ials 4 Ll e

o) g Sl Co e Caonl BL)d (g 0d (sl (S0 BT by 5 WSS (4135 5 2 uliS BT g (o j90l (Sl Y
S (a8 o) (£lo )l 39100 5 btz & lie Ll 4y Als5 oo oy oyl ally SS peuoms

Slyo ol bl g5 il pslaio s gy sl gt sasky Bl g oo bl S1he Ll 1AL b (U piusan Cugdi F
A8 bais 1) b mlie 5 S8 nall; bl g SS& 4 Al oo

Slacsygld b basye slaollil doxjl closy o pto sloojyy 13 (ogad (isu IS hlo s 55485 1 uoguad (WS b (5,02 .0
A S8 Slosd i el g Slouny o pe sladin] B 350 4 Blg5 o )SKen ol Al gl g jew

S gl oy g ppto Aigo 5 Sliyy 5 ML) ol (sl olozn] cloaSiss 5 oo (slaog S St 1 slome (gWrdSumds dloxs] &

S S8 oo (slasle 5 (st e e 5 Mo Gl & e



ST o

SleMb gl s baoma 2 o Sl g Sy oo Camidy oy sl by 5 Uik Sl Sl 2 yoiunne (5l 9 il Y
&S SaS BT cla ¢ S puoad 9 o] b yosias 90 4 Bl o

Lo ol oy Cupie 5 oslaer 53 gslosil 5 Sy ale (g5 slas)gld (s3luenly 1kondgd saaw (St dxswgi A
S S8 Silowy Co e j0 badi i (il s )5 deuy 4 Aile e

Moyl 4 g WS SoS Cun j Jausro Lads g 5UTdg050 (ol send 53 Wilowans oy phe Dgaded 4y WilgT oo BOiudy (! (5155
Bga e Sl g Mewdgd ped Sy
S ol

sl 42318 o ol dlie oyl e Jgee B e & Ly

ORR9F 53 O M 93 e
alasls agh plxl 1o 6 plp peew (OB g den
&Ln dlas

50 lie ) Ll b g Sy b by )5 oeblio LT geon &S 1S o pel (Bt ) oy

(S o) WS o (51908 5 S5 Wlde ol > LS Hlie g ode ploialy 5 ogslie > 4 ol 3l Ao I (B dn 9) oy



;//“ jéf}y(gufcw

& Lo

Afrahkheh, H. (2020). Structural requirements of development in rural areas of Iran.
Qomess Publications.

Afrahkheh, H. (2022). The role of institutions in knowledge creation and economic
innovation from the relational paradigm perspective. Spatial Economics and
Rural Development, 11(3), 1-18. https://doi.org/20.1001.1.23222131.1401.11.41.1.8

Akbarpour, M., Amiri, A., & Azimi, S. (2022). Analysis of rural waste management using
structural equation modeling (PLS) (case study: Mahidasht district,
Kermanshah). Quarterly Journal of Rural Development Strategies, 9(1), 123-140.
(in Persian) https://doi.org/10.22048/rds}.2022.282453.1933

Alizadeh, N., & Ahmadi Gorji, M. (2022). Analysis of criteria for improving urban waste
management based on Internet of Things technology using DEMATEL method.
Quarterly Journal of Urban Management Studies, 14(49), 77-91. (in Persian)
https://sanad.iau.ir/fa/Article/824747

Anabestani, A. A., Zolfaghari, M., & Tavakoliniya, J. (2023). Analyzing the impact of the
smart village approach on the sustainability of Piranshahr settlements (case
study: Villages around the Tehran metropolitan area). Spatial Economics and
Rural Development, 12(46), 39-64. https://doi.org/10.61186/serd.12.46.1

Asadi, F., Mohammadi, M., Jafarnejad Chaghooshi, A., & Aslani, A. (2022). Explaining the
effective factors on the diffusion and acceptance of new source-separation
waste technologies in urban waste management improvement. Quarterly
Journal of Regional Geography and Planning, 12(2), 686-712. (in Persian)
https://ensani.ir/fa/article/495700

Florea, I., Rughinis, R., Ruse, L., & Dragomir, D. (2017). Survey of standardized protocols
for the Internet of Things. IEEE Control Systems and Computer Science, 33,
190-196. https://doi.org/10.1109/CSCS.2017.33

Ghisellini, P., Ripa, M., & Ulgiati, S. (2018). Exploring environmental and economic costs
and benefits of a circular economy approach to the construction and
demolition sector: A literature review. Journal of Cleaner Production, 178, 618
643. https://doi.org/10.1016/].jclepro.2017.11.207

Gupta, P. K., Shree, V., & Hiremath, L. (2019). Recent advances in computational
intelligence: The use of modern technology in smart waste management and
recycling. In Artificial Intelligence and Machine Learning (pp. 173-188). Springer.
https://doi.org/10.1007/978-3-030-12500-4 11

Khanlertbar, H., Khalili, S., & Maleki, Z. (2014). Investigating citizens’ awareness,
attitude, and behavior regarding waste recycling and source-separation (case
study: Babolsar). In Proceedings of the National Conference on Urban Planning,
Urban Management, and Sustainable Development, Tehran. (in Persian)
https://civilica.com/doc/361387/



https://doi.org/20.1001.1.23222131.1401.11.41.1.8
https://doi.org/10.22048/rdsj.2022.282453.1933
https://sanad.iau.ir/fa/Article/824747
https://doi.org/10.61186/serd.12.46.1
https://ensani.ir/fa/article/495700
https://doi.org/10.1109/CSCS.2017.33
https://doi.org/10.1016/j.jclepro.2017.11.207
https://doi.org/10.1007/978-3-030-12500-4_11
https://civilica.com/doc/361387/

S bl

Loomis, D., & Paterson, S. (2014). Human dimensions indicators of coastal ecosystem
services: A hierarchical perspective. Ecological Indicators, 44, 63-68.

Malekolkalami, M., & Hassanzadeh, M. (2022). Smart waste management based on the
Internet of Things: A step towards smart city knowledge. Quarterly Journal of
New Research in Smart Cities, 1(1), 38-56. (in Persian)
https://civilica.com/doc/998510

Mian, M. M., Zeng, X., Nasry, A. A. N. B., & Al-Hamadani, S. M. (2017). Municipal solid
waste management in China: A comparative analysis. Journal of Material
Cycles and Waste Management, 19(3), 1127-1135. https://doi.org/10.1007/s10163-
016-0509-9

Moghadam, S., & Motavali, S. (2016). The role of waste management in sustainable
urban income (case study: Abbas Abad). In Proceedings of the Third National
Conference on Modern Management Sciences and Sustainable Planning of Iran
(pp. 1-8). (in Persian) https://civilica.com/doc/609557

Mohammadi, A., Khorram Dehnavi, S., & Shojaei, P. (2019). Formulating and prioritizing
waste management strategies using ELECTRE (case study: Shiraz Municipality
Waste Management Organization). Journal Name, 10(19), 1-8. (in Persian)
https://civilica.com/doc/2059453

Oliveira Neto, G. C., & Correia, J. M. (2019). Environmental and economic advantages of
adopting reverse logistics for recycling construction and demolition waste: A
case study of Brazilian construction and recycling companies. Waste
Management & Research, 37(2), 176-185.
https://doi.org/10.1177/0734242X18816790

Qarajehloo, F., Khosravi, Y., & Zamani, A. (2022). Investigating the status of source-
separation of urban waste in Zanjan city. Quarterly Journal of Human and
Environment, (60), 77-92. (in Persian)
https://sanad.iau.ir/fa/Article/848017?Full Text=Full Text

Rasouli, S. H., Rajabi, A., & Motavali, S. (2024). Explaining a tourism model focused on
regional development (case study: Sari city). Geography and Regional
Development, 2(47), 139-168. (in Persian) https://ensani.ir/fa/article/602111

Sutriadi, R. (2023). Smart sustainable coastal areas. BIO Web of Conferences, 89, 04004,
1-14. https://doi.org/10.1051/bioconf/20248904004

Szpilko, D., de la Torre Gallegos, A., Jimenez Naharro, F., Rzepka, A., & Remiszewska, A.
(2023). Waste management in the smart city: Current practices and future
directions. Resources, 12(10), 115, 1-25. https://doi.org/10.3390/resources12100115

Zahmatkesh Momtaz, J., Afrahkheh, H., Riyahi, V., & Ghadiri Masoum, M. (2023). Modeling
institutional factors affecting entrepreneurship (case study: Nesa rural area,
Karaj County). Spatial Economics and Rural Development, 12(46), 1-20.
https://doi.org/10.61186/serd.12.46.1



https://civilica.com/doc/998510
https://doi.org/10.1007/s10163-016-0509-9
https://doi.org/10.1007/s10163-016-0509-9
https://civilica.com/doc/609557
https://civilica.com/doc/2059453
https://doi.org/10.1177/0734242X18816790
https://sanad.iau.ir/fa/Article/848017?FullText=FullText
https://ensani.ir/fa/article/602111
https://doi.org/10.1051/bioconf/20248904004
https://doi.org/10.3390/resources12100115
https://doi.org/10.61186/serd.12.46.1

