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Municipal solid waste management (MSWM) poses significant environmental
challenges in large metropolitan areas such as Tehran. This study aims to
systematically assess the environmental impacts of various waste treatment
scenarios using the Life Cycle Assessment (LCA) methodology and the SimaPro
software. Four commonly implemented strategies-sanitary landfill, recycling,
composting, and incineration-were evaluated based on midpoint indicators
(global warming, acidification, human toxicity, particulate matter formation, and
resource depletion) and endpoint indicators (damage to human health,
ecosystems, and economic resources). The results indicate that landfill
operations and related transportation activities exert the highest environmental
burdens across all assessed impact categories. Conversely, recycling and
anaerobic digestion emerged as more environmentally sustainable alternatives
with significant potential to mitigate adverse impacts. The findings highlight the
critical need to reform the current waste management system in Tehran through
source separation, deployment of advanced waste processing technologies, and
increased energy efficiency in waste transport. This research provides a robust
scientific basis to inform strategic policymaking and enhance the environmental
performance of urban waste management systems.
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Introduction

The rapid urbanization and population growth in Tehran have significantly increased municipal solid
waste (MSW) generation, intensifying the pressure on existing waste management infrastructure.
Given the environmental consequences of conventional waste handling methods, particularly
landfilling, this study aims to provide a comprehensive evaluation of the environmental impacts
associated with different MSW management strategies using the Life Cycle Assessment (LCA)
approach.

Materials and Methods

The study employs SimaPro software to conduct a cradle-to-grave LCA of four commonly practiced
waste management scenarios in Tehran: sanitary landfill, recycling, composting, and incineration. The
analysis is performed based on ReCiPe 2016 methodology, covering both midpoint indicators (global


https://www.judpm.ir/?lang=en
https://judpm.ir/
mailto:ebrahimizaker.sh@ut.ac.ir
mailto:h.esmaeilinejad@mail.sbu.ac.ir
mailto:neginemirzaei@ut.ac.ir
https://www.judpm.ir/?lang=en
https://www.judpm.ir/?lang=en
https://doi.org/10.22034/judpm.2025.520111.1038
https://doi.org/10.22034/judpm.2025.520111.1038
https://doi.org/10.22034/judpm.2025.520111.1038
https://doi.org/10.22034/judpm.2025.520111.1038
https://orcid.org/0009-0007-1117-9957
https://orcid.org/0000-0001-7840-779X

408 Urban Development Policy Making, Volume 2, Issue 4, 2026

warming potential, acidification, human toxicity, particulate matter formation, and resource depletion)
and endpoint indicators (damage to human health, ecosystems, and economic resources). The
functional unit is defined as the treatment of one ton of municipal solid waste.

Discussion and Conclusion

The findings reveal that landfilling, along with its associated transportation processes, exhibits the
highest environmental burden across nearly all impact categories, particularly in terms of greenhouse
gas emissions, acidification, and human health damage. In contrast, alternative methods such as
recycling and anaerobic digestion demonstrate considerably lower environmental impacts,
highlighting their potential for sustainable waste management. Transportation also emerged as a
critical phase contributing significantly to total emissions, suggesting the need for route optimization
and cleaner fuels.

The study underlines the urgent need to transition from landfill-centric systems to integrated waste
management strategies that prioritize material recovery and energy efficiency. Enhancing source
separation, investing in advanced treatment technologies, and incorporating renewable energy into
waste operations can substantially mitigate environmental harm. The results serve as a scientific basis
for policymakers in Tehran to design and implement sustainable MSWM frameworks aligned with
global environmental standards and national development goals.
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1. Municipal Solid Waste
2. Mechanical-Biological Treatment
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1. Life Cycle Assessment (LCA)
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1. Goal and Scope Definition
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1. Life Cycle Inventory Analysis
2. Impact Assessment
3. Interpretation
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1. Landfill
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Buildings contribute to 40% of the world's energy consumption and 30% of
greenhouse gas emissions. Zero-energy buildings are used to reduce energy
consumption, fossil fuel consumption and environmental impacts. In this
analytical study, data was extracted from reliable databases and sources. 28,090
patents were filed between 1995 and 2024 in the field of nanotechnology
applications in zero-energy buildings, with the United States, Europe, China and
India leading the way in this field. The study aims to determine the effectiveness
of nanotechnology in zero-energy buildings and environmental impacts.
Nanomaterials in smart windows are used to regulate light levels, self-cleaning,
hydrophobicity and energy consumption. Smart windows reduce cooling energy
consumption by 36.9% and lighting energy consumption by 54.5%.
Nanomaterials and phase-change materials contribute to thermal comfort by
storing and releasing heat in building components during the day. Nanomaterials
in building materials lead to a 40% increase in strength, a 35% increase in useful
life, and a 20% decrease in energy consumption in the construction process, and
these materials harm human health by entering the food chain and becoming
toxic. Green synthesis, environmentally friendly nanoparticles, and recycling of
nanomaterials play a role in reducing environmental impacts. Green nanoparticle
synthesis effectively reduces energy consumption by 30%, production costs by
40%, and production efficiency by 50%. Municipalities, the government,
industry, and universities contribute to sustainable urban development and
confronting the energy and climate crisis in Iran through financial incentives, the
development of laws and standards, and the establishment of nanotechnology
observatories in construction projects.
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1. Introduction

Buildings account for forty percent of the world's energy consumption. International agreements,
coronavirus, population growth, and increasing urbanization have increased the need for zero-energy
buildings. In Iran, population growth and increasing electricity demand have increased the need for
zero-energy buildings. Nanomaterials have an impact on increasing energy efficiency and reducing
costs. In different decades, many advances have been made in the field of nanoscience in zero-energy
buildings. Environmental challenges of nanomaterials, toxicity, and soil pollution require green
synthesis methods and global monitoring. This article examines the application of nanomaterials in
zero-energy buildings, technology trends, environmental impacts, and the importance of sustainable
development.

2. Methodology

This study has examined the application of nano in zero-energy buildings using an analytical and
review method from scientific databases such as Scopus and Google Scholar. Analysis of the patenting
trends of leading countries in the field of nanomaterials and zero-energy buildings from 1995 to 2024
was reviewed by Lenz. Analysis of the trends of articles and leading countries in the field of
nanomaterials and zero-energy buildings from 2013 to 2024 was reviewed by Scopus. In the study of
nanomaterials in zero-energy buildings, the keywords "role", "nanomaterials", "zero-energy building",
"smart window" and "energy optimization in buildings" were examined in databases such as Google
Scholar and ScienceDirect. Scientific studies and environmental assessment models have been used to
examine the effects of nanomaterials on the environment and human health. In this study, the
environmental impacts of nanomaterials were extracted from the scientific databases Scopus, Google
Scholar, and ScienceDirect using the keywords "nanomaterials”, "nanoparticle toxicity"”, and "green
synthesis".

3. Result and Discussion

Nanotechnology, using smart glass, phase change materials, and nanomaterials, plays a key role in
optimizing the energy consumption of zero-energy buildings. Smart windows based on nanomaterials
lead to improved thermal insulation, reduced energy consumption, and light regulation. Phase change
materials reduce the need for heating and ventilation systems by integrating nanomaterials.
Nanoparticles contribute to the sustainability of buildings with applications such as self-cleaning and
increasing the durability of materials. Nanoparticles are also effective in absorbing CO2. Along with
the benefits, nanomaterials have adverse effects on human health and the environment. Green
synthesis, recycling of nanomaterials, and environmentally friendly nanomaterials are essential to
address the environmental impacts of nanomaterials.

4. Conclusion

Population growth, energy crisis, and climate change have increased the need for zero-energy
buildings. Nanomaterials in smart windows lead to light, heat control, UV protection, and self-
cleaning. Nanomaterials in buildings have an impact on increasing durability, reducing repair and
maintenance costs, and increasing lifespan and strength. Along with the benefits, there are
environmental challenges of nanomaterials such as toxicity, entering the food chain, and negative
effects on human health. Green synthesis, recycling of nanomaterials, and production of biodegradable
nanoparticles are essential in addressing this challenge. Interdisciplinary research, the establishment of
regulatory laws, and public and private investment are the keys to success in this field. The use of
nanomaterials with a sustainable approach makes it possible to build low-energy buildings, maintain
the health of society, and protect the environment at the same time.
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1. Titanium dioxide

2. Vanadium dioxide
3. Indium tin oxide

4, carbon nanotubes
5. Carbon nanofibers
6. Graphite nanofibers
7. Zinc oxide
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. Cerium oxide

. Silica

. Iron oxide

. Copper

. Iron oxide

. Clay nanoparticles

. Zycosil

. Smart window

. Nano coatings

10. Phase change materials
11. Energy optimization

12. Photochromic window
13. Thermochromic window
14. Electrochromic window
15. Gasochromic window
16. Low-Emissivity Window
17. Liquid Crystal window
18. Suspended Particles window
19. Monoclinic phase

20. Rutile phase

21. Toxicity of nanoparticles
22. Green synthesis

23. Nanoparticle recycling
24. Biocompatible nanoparticles

O©CoO~NOOUOTAsWNPE



Fra Ol g (pby) (g | o g gy IS Cavlw o0 5Lwsd p1 pol> (55500 o 551 5Ly laiS L 40 Olgogili

(e 35800 oy O 3 S Jelge g gl i B o elisl e g baallde Sy isu (wl )3 D9 e o

0P syl ly 4 gL o 9 5 wigy N-Y
LYA] Gl 00 a5 Y S )0 ¢33 031> 3850 50 (et (glaoladdlS” (0,8 3)lg b die cpl )0 glid) i Jlages
[YA] cul

gyl aud olass
Yoo
Yo -
3
ko)
3 e
‘tq\
R
o)
- I I I |
R " N | I I I
a0 > < o Tk e 80> < . — e 3> <o - > 3 v
QIO YTIT Y2z I S A
- o e o e . e . <
'''' A A A A

bfh

YA o5l (slacyloislo p3 9l 3,08 glal s Jlages oSS

él)bl [ORARY

V224
3 V2224
-
~g [.rrs
7.7}\ [/77/
s -

, |
5 ! byl sleyeis ez

[YA] yaos5l slaoleslo ;0 ¢l 505 356 50 Caliste (glayguiS 6ly8) s olaw Y JSWS

LA Jlo 55 Sla LialesS VAT Cal 00d €l (03Me Yo V¥ 51330 (cla Jlo (b glis] ol YA-Re (ppioman
susygo PPM QY- 1 0F) 53950 4 (65%ho YV oe Lo b 3puSTeed o308 oo I¥F] 05 oy Siw JIE5 51 odlitl
o gl ol ials 5 jho sl slaplaible 5 Casl o LS 5l &5,0 8 B Y 5 aai] Jlo cptin b oo il3al [¥0]
O d9ame 5 (LS glajl jlisl jialS jelate 4y (Bl (63Mee YND 5 oyl B8l [YF] A8 e W] ik
2 oyl pledle [YV] cuily Jid ooyl glapledls gow 4 Sha drl> <8 3 939 Slea lod il
Jlo 55 dungy g plSol Six [YA] 0)s 485 pinaos claie) il i b plesl 5 (6551 po2ddpe (535l 900
B> 0 k29 JB ()l ko 5 byl 4 (6551 Cund (I3l 5 (BALS S e I clabloe (gl 63V VYV



VPP P 5Lo oY 8,99 s Cd iy (6 )Ml Fre

b (o5l Lol [F+] doyioo y85 3)kleo AV 4 (3Meo Y20+ Jlo U lon Cumar [YA] el 0 oo plydaod (65,
5 Caurex by o 4 (65,00 sLolds [YF] 5,8 dalgs Iy dd)y 2o pd YO (0o VoV Jlo 4 Cond (600 Y0+l
Conl ol sly5iS sl (551 Bpan (20 (gl (Jool) shosil ladle cand QR b ) (ki ped dags
Slagleidls 859> 3 Sl 2580 orie Gl lajls Lisl 5 (5551 Spae (Rl @ adldl s V]
£8)5 e ) adlanngs laysiS bawg lallS clajl5 Lisl 5 (g5l Bpae 12l (Ll Glgis 4 o))l
LEY] 05 aaled wdy 0o )d DA U YD ol a0 (6o Vo0 Jo U o8l (glayuss 51 80 (6550 (sLol&s [B] d4u5 o
Ol s (Jeud (s g b pdiniod gyl Gl WS 4 dsg i)y g aBbasng slayedS (ionen
S S Sl w3l ppdipe GBI g0 e s ol dawg Jold dswgi e
5 Sl 4 Blgi o oS Casl glbel, 1 S shocsil elbplatbls ol (65l Dl Gyas 5 oludl ol suYsle
0 Koyl 3 oS aeSles o b el & oS e (¥ Ve LalsEl [VF] WSy Sble SaS o ) s
O el g5 oo S S SUle g e e SitBdeg g Jaize 0y Bble )3 G103 B 9 VY (g)gl5
dawg o kb leie a0 1l [FY] 548 00 yhogsl slaplaislo ) dlgegil 5l odlitul Ll jebaie 4 lessle
Koyel b pr g9 B Alols s ST aaitan iy Jb 50 (2lg)l (sloypuS sl yaogiyl laglail )3 (5595iSSg30
slacadgime 5 (olaidl cbhcagdsl Jd> 4 Yol o5 wali ojo> al 3)ly a2 y5b @ o 4edS Bk )b
plas ol el 03,8 ) Mol Jagly (lalil (sl 1y Lol VY oo o ool Sleatdl ypaamaS VA sl Lo i
4 (o pid (el @i ol g pll G Lz 5 350 (S5 CusS Sl Coles (sl St 5 SVl i (gl
9 dlgegl Bjo> > (IS alopw 5 Gimgh 4 Jol 93 cul canl S wlesw 5 (3ply (5l Sl el Jlo wlie
5 glie Bl 3l 5l Ay Sl @ L)l Dbl [FF] canl jomie ord S5yl 508 1 yhos il slagle Lo
Fo ials (oMo YoTe o b gyl &bl Gun anl (c3Mo Yoo Jlos b (g8 (clajl8 Lt tnlS 5 piynyios
suogiyl ggladls cwl plines gl 5l @yl guop TY Wyl pluebl § Gl o)l Ll oo )
st ls dwg lanl 51L[FO] Gyl Glaal ass » awlel Jid 5 i) e o gl jials gy o9 Jewdls
& Fo ke £o 1 i ol 0ad el 0jex (ul 3 @iye sie Ggees YA Colie & (olaoon (2 ) oS5y
2 gl Ay sl 29h Jeily iz 5588 3 bglatle gilupglie mpe po s YO+ g 9290 plaidle
lapledlo 3 3 (G)lSaleyw 5 dnngs 4 orddly Jalse ples [YP] 5 oo wal8 5508l 3 yhoisyl slap il
By S gasuie laojlaadS’ 3,5 5lg b oojex cpl 0 sddcdd ladllie gy slas Cul old e yaog )]

IYA] ool 0 035 ¥ JSKo 50 (63Mo YoVF B (03Mio YN Jlo 5l LogagSs]

alio olows

/. [,
3 1% :
ig I
=2 . . "

’ / / ’ / ’
N I I 111 . s

D72 V2 V7 B M) M) ) A D B

bfh

[Ya] oo g5, o laidbe 10 95U 5y)5 855 5o adlie Kg, dluss AN Jiw



Fr Ol g (pby) (g | o g gy IS Cavlw o0 5Lwsd p1 pol> (55500 o 551 5Ly laiS L 40 Olgogili

IVA] Wlosds oaly i ¥ S 5 0wy Cud & lb(j 2 a0yl b lenle ) gl o)l cadllio &S 555 (sl yguiS

dlie olows

o/

/.

!/ .

| [ = :

slass

PY[FY

/

5! olx!

[Ya] oo g5l lacloaasbo 1 6 3,8 8595 4> banyguiS” Do slaws F JSWS

Cgmox A3y ol Jals clp (l) Hhopl slaplele )l (Gl Bl Bpas b o3k bls)l cumea 43,
(e Gl Bl Camen 08y [YV] s o )] ()l g (SSame sl 3 |y Tl 6yg0 e g Mias (L]
w0l Yo 650 sl leis b 4o lfq),ol 5 X ey (sl yeudS (IS Glo pw cumw (655l Lol g sy lae Lgl.muf%ﬂ
3y ol dw cjr obgyl (o yeiS g cpn dS pel 43S dms )3 [FA] Misads b i Aid gy b duslie ) odcie
S 5 oS il Gials sliwly )3 jhos il sbpladls dawgi b baygdS cpl dgr p)S Lasl Bje> > Gl
oS idlS gl &S cunl uled g ol I (S lwd sl gw p Sl 5 0,8 S [FR o FF] wlaily bl
Jlo Yo > Bl jhoigipl pledle Bio> 5 b )yeiS (gyliSalepw (sl (oo Wy e SLlle (] D9 g0 4By Hlai )
3 &5l B jgalS amd e ialS o yd B alaswg clayguiS )5 1) 5y Bl CBye o5l (5y90,40 dgar o]
AL A5y e b Wlgi e L g orie 55l 033k dgate 4 LN plale lopw 5 by 2l
Byas | 5pSsl> v ol Jlil .l adl als o> VO (1She job & (e0Mee Yooe Jlo 5l a8 il asly b
395 Gy elyd p Gl Lials b slg e Bpae p Sl opl colle il 5l cpSele sl ol ol Slle (65
spletlo 5 6 Bjo> > B8l55 jl dn spuin Al b)yedS (3N YO Jlo )3 )y 38155 51 m [YY]
Sl Sl eS)lie S a el 38155 2Men YD o 53 [0+ ] 0l plosl Il slajlS 2als sl o5 ]
gyl 8ie 1 (IS alow ialS 4 Ug)S 5y90 [YF] Ad oo (o0Meo Vo0+ Jlo U 0,8 Sl &5y V0 ials
o b pbsl yhogi il slaglabs 3les )3 (£S5l S gyl 858 (oMo YoVY Jlo 53 [DV] Al ot piyiyaos
lselol LU guae (oloyguiS g Vo0e Jlo b (S olajl5 jlissl Lol o yums 55 Loyl dlosl ool )6 )] G
Mo YYD Jlo U g dopd V& JBlis (oMo Yo¥'s Jlo b S6Siun (sl yloidls jd adgl (65,1 (ke oS a8 Juol>
o iogss 3 O dag BB 55508 Bamd L i ol ) 8 san sloag) 0 lie ¥ 9 5 L oy ] 5 sim oS
.[\"‘\] ol 09> u.;‘ »

205591 SOl 10 (5399 9Tl i YY"
S o S8 Gyl inlel g il Cuial g ok 4 Shopl claglitle ) (S5PeSipl e slady)lS
CubsS 4 par o) sl (§y9p0 bl (slp oyd B0 5 ol g 2 Lo doyd YAID 5 (slod i cizeen
dgeter 1) Coodls o535l Bpan alS poogMe (b )98 )l (K bo)lend (iued 9 b )5 I elitul (5198



VPP P 5Lo oY 8,99 s Cd iy (6 )Ml Frr

Okt le i (slaciond 5 ladigrn (slao s 5 ddud )D dlgegil jl edlatul pols yimgh 3> (piced [OF] Misu

) 2

2055 31 loid b 1 o 9B & 323 g At o\ —Y -

b dlgegl ile olaisyglid b aS )l 1y 095 ()l 9 6)98 ol &5 Wit (ng slaoyoty I (o9 daddgn (slvo iy
L Slgegil ile (g (slosyolid Sl oaliinl b diadgn §yoxy et (535l 5 LS 655 ygue JyuS 4y 3B 0aidjld s Slge
bl dagleitlo 13 (655l Bpas GalS 4 b Sho cpl Culo)S 5 )98 joue (dlid @alats 4 B onindjl)nS Slge
[0F] ol ool B S5 )3 leiblos (65,31 Byan  Siewdion (sbvo oy 45l A8 o SaS I3 ialul 5 (6 o],

2 eialop )b I3
Obis

2 aleyS )b il
Oliuse

J

2 salop )l iul38l
Obiels

2 diadgn (slao 2y 36
oleitle (5l Byas

S5 el ials

2 iilesS )b I
Oliuse

P &3 Spas Gl

l

by &yl Jlis!

[oF] ozl (655l Bras y Loddigr (sbooyony ).ul.: M) JS..»

P S5 Spas JiljS)
sinle)S s

Sl Oy S (o0 @l | b el Sl ey (Gl G e ileaire b adedsl
9 dedysd dndl Lo yd Ae (SSTy & bod aulall At S (00 SeS (651 50T 9 ()1 @ Sls ialS 4 0digd e g
S0y yum )l dd s ol il pin (gaud)ed bl Al Db o e (I35 e slod (glas Ve ials
baiad 5 gladlo )b Cond g9y &b mail 28T g 2081063 poslis b Gibg gl [00] 395 00 Clo 4 Bl
BpuannS (gladuds slaoyomy [0F] cunl odds e jLS 0y90 4 zol (e LEalS 5 (655l Copie (gilwding 4 Nadsn
P spdpe b Shy o« Sladh awg pedlly 1St p (e SuegSaey 5B adied (ST ) ookl L
ol (63 gmsy e arliond B BIgu, dlen ] Cilisee (cla LSS ) dlitul b dedgn (slio ey 1 (g5l
g e llpd L8 (55l 4 Wilge albopy cpin Wadioe g J5 - e 2l 5 (LeaS Sy
s GilS ) 5 55 Sl S5 & Niabgh slbo s > ulo (slo Sl S iy Cand olyplS ]y Gl
o oolaswl JJLQ d)su L)"‘ ..\.uSuA SaS Lbul.o.o-l.w LF")K dgas g 0Dy A )Lu a9 u;.ayab > .)l.>u‘ ‘LS))"‘
3,5kes K5y gl b g5 k5 5 Madgn (sloo oy elyil duglis [OV] Canl bgysd 5 ()l ¢ sSume (sloplazslu
JOA] el ool Jess 0 )l 5 59



Frr Ol g (pby) (g | o g gy IS Cavlw o0 5Lwsd p1 pol> (55500 o 551 5Ly laiS L 40 Olgogili

[BA] 5> 5 598 3)5kes «5) el b 95 555 j] Ladgn slao ety glyil duglio ) Jooo

&l 3,8es 29 3 8es ) Silwdld  dewigr by
_ D90 (ph9y 9 SN Cog)f g Mg 495 5 iy elygle dndl Lable 048 s 19 R
LS Gial¥l UL 38 09l sy S =) <)l See9)S 905
RS e PO IR RS IR ST R s Sty SagSysS)
oS S
Sy @l il ams Jlasl 1y b o 0 S Ao 51 le Sl S
S35 8 o8 ogdle yg5 ilS (il dedl Ldlro oSty o e

%5 4 5 Saeg)S 905 S0 yaty IS )l g 598 walals )3 1) Bllasil oyt Gy J3ST Song )89 SUl slo oty
5 SuagS 98 (slao oy e 5o ()l 5l I )3 g yes Sl SUSL L g amd e i STy e gle
g byl 55 Syl 5By S Lal il 30,87 (o pams iall dgups g yidilyd dxdl ol p> clablxe (gl lee il
8oy S (oo Wl (55 Bpan (giludingg ) (ore OB 0y g9 Il (el (62 £g g puldl 4 e ol
WS (o0 S8 plestle (551 (rg0 00 dgmte A g MmO e S |) 293 CBlid ndyo yg e A STy D S S 36
b ol el 5 (i sloS (il siltinge ISl o ool ba et )3 yiokas (5l Kol 8,05y [04]
dgo g WS (oo @l lame glod @ Gl 3 1)y JU] Jlbpd job 4 Sueg S0y slroyxiy [P ] WS e el
Jlosl plin 3lae )3 0oxy [FV] Conl G slagle 9 beulSugy daig)in sl lodpusT ol Sing)Sga 5
SiPl > e ddpe do)S Sy e d baoyniy cpl S s Blad palls 4y 05 all 5l )98yl 5L AC (S sl S
BAS S diedgn By )3 (awlio 4035 (55y 5 551 ogose 3 @le Sl S Y] WS (o0 S8 Cuogad Slml
1F] sl osal ¥ Jgan 1o diadign slao oty eyl 5y 5 609 sl Sy dualie [PY] cunl (S S

[FF] dioson (clooyoxiy gl ()l 9 659 sla Sy duglio T Jga

5! g
R s ) o S o ).
T ¢ Jusl e Jas! 2P 99 . 1 15l Syl
& v s P 5 . e 2y e o3P o PR
Erar G & ' v ! 2 ©lg) g £95
(ae,2) alw ) <yl X
(-‘*")-’) (-‘*’;3) (M)D) Y s . &y
(-’*’)3) S 9>
(oo
Y VA XA IAY A A ¥Y =AY VYA IYE —o IV Y g S 5t
INA ~jar oy regs Y IAY — I VEY YIS Smg Senys
R /Y00 - #3555
Y I N A N R A R A A SR N RV S IV YIY K05, 951
pey e /5 /¥ INE — VD LR Kons Sa)lS
. N o . . _ _ . . o . " 9)59)
—-Javs
pp /00 JRNY <Y JEVA =+ /A ¥ V¥ V¥ v Y/oA ol sl
AN «[AA <IY¥ +IY¥ +/a¥ VY =Y/vY «[AY =\/-Y O/FY 49,\/& alad
1. U-Value

2. Solar Heat Gain Coefficient (SHGC)

3. Light-to-Solar Gain (LSG)
4. Shading Coefficient (SC)

5. Transmittance of visible light (T_Vis)

6. solar Transmittance (T_Sol)
7. Visual Light Transmittance (VT)
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In recent years, urban management®especially in the metropolis of Tehran®
has encountered numerous challenges, including reduced financial resources,
rising citizen dissatisfaction, and weaknesses in effectively fostering public
participation. This article has been prepared with the aim of examining the main
barriers, identifying relevant opportunities, and offering appropriate solutions for
enhancing citizen engagement and attracting greater investment in Tehrands
urban governance. The research method is qualitative and descriptive-analytical
in nature, and the required data were collected through the review of relevant
documents, comparative urban studies, and the analysis of successful
experiences in similar cities around the world. The findings of this study indicate
that a lack of transparency, inefficiency in communication structures with
citizens, and the absence of proper economic incentives are among the most
significant and recurring obstacles. On the other hand, the broad potential of
modern technologies, global experiences in participatory budgeting, and
investorsd growing interest in infrastructure-related projects have been identified
as key opportunities.

Cite this article: Hayatnia, A. & Mirnezami, N. (2026). Strategies for Promoting Citizen Participation and Investment in
Tehran's Urban Management: Examining Obstacles, Opportunities, and Successful Experiences. Urban
Development Policy Making, 2 (4), 445-464. DOI: http//doi.org/10.22034/judpm.2025.531727.1051

© Ali Hayatnia, Nafiseh Sadat Mirnezami
DOI: http//doi.org/10.22034/judpm.2025.531727.1051

Introduction

According to the Organisation for Economic Co-operation and Development (OECD, 2020), more
than half of the worldds population resides in cities, and this proportion is projected to reach
approximately 70% by 2050. The rapid growth of urban populations and the increasing demand for
public services in metropolitan areas have confronted urban management with multiple challenges,
including limited resources, the complexity of social issues, and declining citizen satisfaction.

The rising costs of municipal and local government operations, coupled with the continuous
expansion of urbanization, have brought ficitizen participationo to the forefront of policy-making
literature and the attention of scholars and practitioners worldwide. Active citizen engagement is not
only regarded as one of the core pillars of democracy but also plays a crucial role in enhancing the
quality of urban governance. In this regard, two key components to overcoming the aforementioned
challenges are: (1) effective citizen participation in decision-making processes and (2) attracting
private sector investment into urban projects.
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However, in Tehran, the structure of urban management remains highly centralized, and public
participation in planning and project implementation is still limited. Legal and economic barriers have
further hindered the effective involvement of investors in infrastructure and service sectors. In other
words, despite the growing emphasis on modern concepts of urban governance and the active
participation of citizens in local decision-making, the centralized structure of Tehrands urban
management continues to be a major obstacle to achieving these goals. The concentration of authority
at higher managerial levels, the absence of efficient mechanisms for public engagement, and the lack
of appropriate institutional frameworks have resulted in a minimal role for citizens in the planning,
decision-making, and implementation stages of urban projects. This situation not only reduces the
efficiency and legitimacy of urban decisions but also prevents the utilization of citizensé social and
economic capacities in the urban development process. Under such circumstances, revisiting
management structures, strengthening local institutions, and developing participatory mechanismso
particularly within the framework of participatory urban economics policies®appear essential.
Therefore, the aim of this paper is to analyze the current situation, identify barriers and opportunities,
and propose practical strategies for enhancing citizen participation and investment in Tehran.

Research Methodology and Materials

This research adopts a descriptiveTanalytical approach. In the first stage, the theoretical literature was
reviewed, and the conceptual framework of the study was developed using the documentary method.
In the fieldwork stage, the required data will be collected from the target population through
interviews and surveys conducted among managers and experts in the field of urban economics. The
following methods have been employed for data collection:

e Reviewing the documents and programs of Tehran Municipality and the City Council

o Analyzing related domestic and international reports

e Conducting semi-structured interviews with 13 urban management experts, executive managers,

and investors active in urban projects

o Comparative analysis of the experiences of successful cities worldwide

For data analysis, the fuzzy Delphi method was employed.

The research questionnaire was designed based on the content analysis of theoretical literature,
municipal documents, and global experiences. The theoretical foundations presented in the
introduction and literature review®such as the OECD (2020) international reports, domestic studies,
and the challenges identified in Tehrands urban management structure provided the initial framework
for questionnaire design. In addition, findings from semi-structured interviews with urban managers,
experts, and investors were used to extract various aspects of the issue from a field perspective and
incorporate them into the questionnaire items.

The questionnaire focused on key themes, including citizen participation, institutional and
economic barriers, the structure of urban management, and strategies for enhancing participatory
governance. After drafting the initial version of the questionnaire, a preliminary version was shared
with several experts, and based on their feedback, it was revised to ensure content validity and
alignment with the research objectives.

In this study, content validity was assessed through expert opinions, collected via questionnaires
and in-person interviews. To examine construct validity, a pilot test of the questionnaire was
conducted.

Results

The findings of this study indicate that enhancing citizen participation and attracting private
investment are two key components in strengthening urban governance and achieving sustainable
development in Tehran. Barriers such as the centralized structure of urban management, weak local
institutions, insufficient digital infrastructure, and the absence of transparent legal frameworks
constitute the main challenges to effective citizen engagement and active private sector involvement in
urban projects. Accordingly, a set of policy recommendations is proposed to address these barriers and
strengthen participatory and investment processes.
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Discussion and Conclusion

In terms of promoting citizen participation, essential measures include developing online voting
systems and digital platforms, activating local councils with real decision-making powers,
institutionalizing participatory budgeting within the municipality, and providing public education on
urban rights.

In the area of investment attraction, the reform of laws and regulations related to publictprivate
partnerships (PPPs) is of high importance, as creating transparent legal frameworks increases
investment security. Additionally, establishing a one-stop urban investment window can streamline
administrative procedures and reduce bureaucracy. Developing financial incentive packages for
priority projects®particularly in the renovation of deteriorated urban fabrics®and utilizing innovative
tools such as crowdfunding platforms can diversify funding sources for urban development and
enhance the participation of both the private sector and citizens in urban investment.
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4. Social Accountability



ra) ol yno 9 LOSla | o (/g (5ol St 40 () WSt Lo puw 9 (5big pies <5y Lo 551 (5 Loy (S0

20 35T Sgalyn baome 5 (S0 Cupde ple She Jals Cpgps g 55 S Copde )3 3k Sl &)k
.t ) £ - 1 . - . . A e &

P Silecdsl p g jermeddoe dagi (lad,Sug) () 2 (gl el Jol ol ol (slalil Sl (So (g el S )Lk
)b ST e slasles 4 b sjlupronas I iy (5)l381g 5 Moo pdas

el el Lo 9 (6 0ed Cape (o A Jolad Il €8 Lo (g ped Capte )3 5 slapian &)l i
ly oo > W] 3l wST oy ISl wild )5 gge elanl IS5k S5e 335 pod 2 w5
4 el sbanl ) sy 581y pe) e (Sl (Giluialls 2 ST L i g slad Sy
[IV] 58 o 4T Gldbgly (slnog,S 5 elainl (slalygd ¢ iSlo (sl yorm] gmen (oo (slasles

e GladieS (e slalygd ((S)lie G420 Gemer abapusle Gk 5l Ny g Sl
Boboo )l 5 a1 yanol ¢yl e i diile ol yasd j Slaa oylos [VFIY] Wl 3w SKen o)las 5 LSS slaailols
DIO-VF] Conl osds yomin (60 loss okl ,IS clas))
wlie Cudgiome g ()55 ped o Boix slayliile Cins omen abbiills b @bl ol Ll wslodgy (sogos S )lie
[V5=10] slaslge

(N) s S
(V) sl (a gds
(5) G351 5 Lo
@) g Seals,

T T
Ay

iyl (5339 068 <5t 03y Y o903

S0 S0 3 39 S T alo g Y-
Olyis 4 bjred Cunl g0 oSl (gilog 9 bk dawgs cndlis Sl (S el saofgn ) S lo
Copde oogos JgJes (igmen alaofyn 2l Glp 03)mS Jbo @lie diajls (oolaBl dawgi (Lol sbS e
DAY sizn Mg 0 (S85 CoteS 15 g ¢ ogos (glalad dnwgs cilom

wopad - soges &S o dlaxl (60ed Jlo ol (9 S csoges slarag g g @lie Cudgizee L o
FspSore Gl (pogad (5w 9 Cgd (e Clgis puadi b o Jde cpl 148l dags 1) 5l 55l 5> (PPP)
9 <ol By9> (S S Olise I35 g bgSIl cpl 3 [V V] Wil oo wal ) 1) )b 9> (slacud )b g il
B oy izl il Jb K 5 DBFO BOO BOT (slasly)l )8 09 o (asuin 385 Gygo 4 dyloyuo CuliS L &5
V] st 8 e oyl

1. Community-Based Development



VPP P 5Lo oY 8,99 s Cd iy (6 )Ml Far

Oygo 3 Inj WS e s el SISl 1) (Hedpd mle (655,54 Cuenl 35 o )b aiie 4l
g dxlge Sk (sl loj g SYL sladiyza b cunl (Sae atdyd (pogad (A slacud b I 6 pSo e pis
OIS ke o o gl o)l o pendd D939 5 (Bots Cudlad (ool dleiel Cundl Al Soles (slaay ke ¢ pian
[YY] 8l asT

SIS Loy g ¥ ghne (oIS Loy jus 538 3lygl | e Jlo el sle Slailyglys slae 3] s lo
Slaal ‘UJLo o33l y asMc— L'::)l)‘gl L)" [F] Sless «s,5 By E e LS“"""SB).’, LS‘)‘.’ wbc\my dl-ﬁ)%‘lf I ‘N)‘,\f).u;b
cSHlie sl Gaa b 5o oled s o] sl Jle o a5 s 4 wiS o JWd 38 ) Jeswecuw; g sleis]
O—’..l Lol aJ/S l)?-l CSosigh Olﬂg 4,0[3){» 35k L;‘c\ilﬁbj dlmd.obﬁ (S s Copdo 4D Lg)|;\§c\,1b)m ol 9 (5359 340
sbanld p» plugrd Jb cS)lie ly pbcslon) sbul Jlis 4 (Jlmws @byglid Sl gpSope b aby
o)l 395 (el Capdte 3 yete Jils Wile lagille (Jlinl b cwl el lojon (2l 9 xS meeas

g (opa> pges S i plgd ars (dlaidl Gllwy wile alge o Sludl 9 8 slacud b deng b olpl )
s Jlo ool sl 2ol 3 adgl olaplS ctiedgn b sladsby 5 s slofen oo Sbul (s

Pl (g ypis bl sl copoj (amass il (18 omen Slegdse a5 Cunl (simiin (loje> sy dlasdl
A ol Gl oy Js Gy ol 530S 2 2 ) e bl Jlisle 5 (S Slacuslis (sloiz]
g Sloss g Jos ks olojo 13 0329 (s yted sB0Sg sl L il el a3 (5300 1 [V 3l e ot b
[VF] 29 oo oo (64 My 8] 51 ey Suuno

= oges S Lk gla Jhe o 4 )9S 3l ()l ¢ i (slo )i Lo 20l ST g (Fgd plie Codgime 4y dng L
P wogad sy S Hlie 6l )by cllid] g Gligas Blad iy b b e opl Lled,S <S> (PPP) aoguad

Dl 53 ol Sl e 5 (53080 D] csoleal la Bt S 5 W12l 5 KM (il sloy
@ 6t cBojgy o o Ky o DBFO BOO® BOT' (clasls)l ) (oloJue cdise ol > ) aST 1S ke yus
wxio Yo inio dawgi g Ll dawgi b g [Yo] (V7)) ke SSb b Mdlgn Slawge g 0 48,5 8
VY] Wlos S &l s Jie cpl usns (ilwodly (sly (ol Joslygiws

5 wlss begyls e ST, Cuanl (608 (65 aLe po Slogouas Lo )3 35 Cuo b - dia &)k 505 (som |
dgud ).Ead).Ao 659y Pl?u‘ )‘ [ L S ‘)>‘ ‘) L{bo)5): d).\\”) LgLIbM)Jb A_9).¢> L ] ui.o.o c..\);& ok (goPR> é)‘.m

e G0 w5 Y-
il B Glp B 5 @ «olugrd cSHli gedge Ml )b 4 g b el lhany
bas «os SheSo» poliy Jeol | (S olais 4 g (o4 drwgi g (giydelp laasld 0 o sla gyl Cunliw
Lol (5l aplo s e i )3 (oter 25 &AL el (oo il 5 bl Sludipe; LS <8 )lie cpl [YO] sl o

. Crowdfunding

. Green Bonds

. Impact Investment

. Build-Operate-Transfer

. BuildTOwnTOperate

. Design, Build, Finance, Operate
. Opportunity Cost Theory

~NoO O~ WN P



far ol yno 9 LOSla | o (/g (5ol St 40 () WSt Lo puw 9 (5big pies <5y Lo 551 (5 Loy (S0

Bblie (55l & jls g sages dloiel Jials (LS (6 plpb (omen 2ol @ Gl 1 Gl p 8 (Jbe lsie 4 S o0
8 o oS st o Sy o5 oyl (V5] 855 €8 Lk ogas dadgs 5] itk s cougls] s )3 gt
Amd g it ) ()8 ale s g (508 <8 ylke 390 )8 ¥ Jgao dalinr (60 Slasd (el S g ()l Loy

5 alo g g (6 0 €8 Lo 3390 )b Y Jguar

& e a2 gy 2945 | e
[v#] SRS 2558k 5 ages dlael I3 o > 5 lie (092 oI/ o
[*v] ol dlops )] 5 alops Sl (Madgn 1) (ki Jlomd pydily Lol / gl s
- S ke b (ool = Somyd 48050 5,51 Jo
[¥A] woypad (S ke s (il g S (gl A , S S 51 dyie
ey S
. il e e e e 5 . [0S0l 653,
[v] 2598 S HLidl 8l 381 e g Sl S 903 anass b
255
L e [ Sks
] e el iloniallys 5 Gl e Sged (65 ko pus (sla 3900 Sl
J
[YA] szl allas s b gilug sbeojepn Jb uml; wopad sy S lie b OMoe (gilwg Ol oy
Shb > g S )lie g (egee sladiyja ials y A ;
[¥Y] ogee slalad (bl g (60 (s )lhmges sl / pls el
SRS
[v-] SllST S Lie ¢ laoggy oMbl &) gy susyiod s dawgi clog b o Sl <8 L ISBIS / 425,55
[Yo] Cs s o)l pials g slan] Cundg ol St (S52y00lp )d (gouypub palgn S )Lie S/ sloge
. 1S 998
[vY] Ol 3 e il 53 del3e8 ©Mre (giluiallys Slabro eS8l (ie ilojl slaaeli o
2o
. A ‘ ! gbces
o sl

SOlgiig (5 13 591 .F Y

WS 8l g e (e dagi )3 SIS Alope Dl 5 g b S )lie diej 3 Slea 3850 b8 4 a2gT L
Obe 0 slanl Blo s Cogli g ilyglis olaylpl cBlad (ool (ol ybdlu g g ¢ S Hlite (clpiuaw vl 45 Cuddge
Sl i 20,555 503 (grrer (2l ile b dnugi Sl oSSl (Su plgis 4 ol S e ol oed LSl
Shb ols OMowe maw o Skl shyase sl slpl Cwl aslae o3y dgae CS i g ¢ Jxe
Siledd g @ gl al s e lagaiio dbul (ored sojan » WSl cSilie lp Jlond lapid,
e Sl 8 53 gileedly BB Sl )b 1 el L o cul o)) derl e (Sede slaci
IS 4l pus Sl syt S yoSn (5185 4y 155 o et (1S Canslins 1 S 5 e (slmaly dmolKutily 8 Lt
)b 5yl Slhe adllan 4 dagi b (ooleiiiy 6yl oSIIY Jloged dalomiy (g el Culsy Ll g (ogad isn
a3 oo Ll ) badye iy Cllllae 5 oo Sl



VFoF P 8 jlods Y 5590 oo mesd i iy (5 iiuwlns

FOF

(i

. oladl glo §aie

Sldlas 9

JrsS roplds)l Jue

ERATo9R) NS
sllyss (S i

Savie Sl (e

o)
6ol sleel 1 P
oS i gyl [@
L o sl
— aloyw g plaig e
daloys S5l oyras Y p
IIFaLe s G s - N
slanT s oslwesly
oS e sl 3l g Slas

Sl s yazos

1. Kaufman and Gupta

2. Ishikawa et al

ety 55 5551 log00

SlaiueS sPgee
&)l [) 9,953k

(g s
woyd Agye gl
CiS s Slowas
Coonl S
&b &5 S

SHson
bl Sl L)
(Sl lapies

ool sla)lisle 352y
5 il yglid (gl 3l olass
sloix!

295k s 41 510
Joled 15yt < pr
GAD e Sl S50
9ol e s

] wuuﬁ” Y
9 oMb gy Egoge Sladl odlul gy 5l pSope b st A po > D) o - oy ele Lingh cpl
Obe Uilon g anlae )b 5l Ban deols I 5L5 390 (slaodly ¢ Slive (iSu )3 puws A (pglS 3ao0 (g )la) gl

] 0 o3liul 5 (sla ooy 3 aodly (6,913,5 (gly el dmlgd Cund 4 (g b Sl Bjg> Hlaastio g ol pe

e Sl 9 g b sl g Sl dilllas @
by Mol 5 (B slagn)lis Jlbs e
S ojgp > Jud LIS alo s 5 olya! e (50 oo lolid)lS 51 a5 WYL a4l i ludes (cladaslas @
ol i (slaeed oo ks o @
2 e (@ lp 3Rl lgie 4 g ol el o oolial (g5l (A by Sl Wesls Sl (sl g ol 5
Seowass 58 (A gy > Jidgy yigy Cuslapas balpd )3 1) (853 pled slaolSyd Wl oo 15 0nd a5 s
(25 Sbgliad 5583 byl el el (i gy b s L5 3l L g 1d (Bpme (VIM) S 5 el bawgs
jlocee a3 1) (e
b o5 4 o) ol 0 43,5 18" a4y o 0l,] (VAAY) ) K ¢ TolSity] Lasgs a5 (gjl6 Lol ) (clasieund caold]
(o 56 el elgil Jl 656 Cugae @l Sl 13305 (65350 3)Slos ¢(29)5 Sl S mreal > S e S 3 3bx
loslaol gls 4y gy ol S oSS olTayd > Caxladpis i (gilw Jde 4y &S Canl i odlitnl S g (gladized
A o &yl (635385 bl g uS o il 1) by dw a5 D390 plool ¢ 2lad slaosly



fFa4 ol yno 9 LOSla | o (/g (5ol St 40 () WSt Lo puw 9 (5big pies <5y Lo 551 (5 Loy (S0

5 e ol 033 b e oyl 5 b G (g5 Sl (Slyme LS Bl 1 g Aol
sl il o [Y-V] A3 Sladlas Y+ Ve Jlw ;5 OECD Mol iy (slayi)155 alas il e g ykas ciludl 5 doddo ) ol jlas
5oolatel b copimon iloaly S5 1) asljiusy (Sl adsl Canyla Y] olies (oyhd Copte JiBle p sddp s
Sl i iz dlal (I8 le s g Gl (o pd lpte b asllidlodes slrdaslas | Job slaasl
A a8ls] Aol iy Yl & g 2]yl Sl laolEas

sloylSaly 5 (6 aed e Sl 3laiBl g (o3ld @lge g Xyl S Lo WBle oljgme Vo (2
Shoy ae Ll o g e 5w ol iy Adgl s (pg 5l G ol sad S 05 Slie JleSs slE5)
b ol Gl 5 alsime (s 1B 2,5 )5 ool 5 5,555k 3p9m o Bleys slangile olul 5 5 S8 5
g Juols liueb] Baass CBlaal

Sopa> dnla g dabtuwy )b jl Ol (ul 5 0ad b)) (B8 CLls &)kl Igie oy cdlllas pl )
)])J‘ U.:l)l; PP D ] w)f )‘).9 oslauwl dy90 duol;um): ‘!JAJLQ)T 61)>1 p o)l.w u.‘:.‘a) I LS‘)’ Siloss 6)91.);
5 Bl slasl le 38l e byl slp (VAAY) Coouil .ol ouds 48,8 o0 IS (Sialed o pd (g 05051l
Sigi opl 50 S e et JINS e o pb a sliylol (adls (A alye CiBe b sl 3y90 43 (¢S eaenas
aliseo y3olie i 5956 ¥ Jodn ! 00 odliiwl C p ek e Bl slasl gl JAIGME] e ot (gly e

Colps cilise polis pnds Y oo

Jolge 5 & S yligods! i Wyl
3,15 3529 ol G jlnny Yl 5las] A
oS Sttt gl
bwgio buwgio i 5Ll -0
3b; sk Al
3L sl 695 s L5 3Ll /A

Juloxi 3 Laidl .F

Sy 3 ol )5 g LS Al po ¢ pogad iS50 1D (6 ki laastie 1 Jold Bun deols le dolidusy (pl @je8
dolidiu p b Fuwly Moy ¥ jldged (0D ol diy (gladoliciun s 4 425 WY cfgamo 50 g Canwl odd ai8)S Jlas )0 05
lodgs 45 o pd VO 9050 bgSFwl duo > AD B o LS G s 51

Comds o 311y dolliow y (3L 65wly wus o

P

85

o) Mo

Gz 15 51 dolidin p ()lgSFusl duoys Y 13900



VEoF oF 5ylos oY 8393 qogpesd i pubins (o) Mol Fa#

9 x5S OMuass gy LS gl Joyd ¥ a0 ylis OMuass o I ) adeliiin p bsSZuwl o> ¥ lages

OOz i 311y aolidiow (b 955wl wus yo

o

oS Wl wlid,ls

M 185 5 aoli s oS sl 1oy F 150

Codlad 039> a5l anlices L oSoeul ws o

A
| £

N ogas iy Bt TS alops T b

b 355 5 iy sS sl oy D Jloges

OU 1y ol saed 53 S lop 5 €8)lhe slacus g ieud )b b))l 656 (i Jdow b))l g @l ¥ Jgie
.J\bbuﬁ

S i s 3 Bes 005 08 5 S5 )lte 5 IS abey ol (slacud B w30 s (536 (A b Jubos
S 1 Sig Sl 8 e sVb bl latslys (+/AF) Slel VL b o 6lgltd elacdlig; Jol 1l S pao
SReD SBojon 5> 5yl wlo s e Ao dgruie (e3batll Cuge G lgis 4 45 05 03 5iS B puan I3l pgd -t
5 wogad g oger ol ol ((Simpp Sipdiyy Ao (g d dmwgi 5 slS Loy pgw g sl pal
281 o8 dtan o] S0l ggezma)y Jelge cul wlodS ype Ghpdy e Sen oS oliprse slaglojle cudils
25 2 5l e O 50 3390 (S Alo p BT Ll a5 51 Jrilty ) 5 e sloofyn 5 Sz slacsloy;
sl &yolid gy Jolss p 3 slacud )b (ilu Jlub 5,5



rav ol yno 9 LOSla | o (/g (5ol St 40 () WSt Lo puw 9 (5big pies <5y Lo 551 (5 Loy (S0

LRG3 33 Ao pw 9 €S jlie slacus b g )l b5l 63l i Judos b)) g ol F Jgas

Average |, MU Total Average Defuzzification 5,/ Jgd g

L M U L M U Final score 20.7 ©

by comlie Cabsls s blgs wile Lok
150 350 650 013 029 054 0.32 s St s buthsd Sl (e il 0
Cawl 03,5 Dbl ylyeg 50 (00 S )like
Iy 23Y 2B 5 &Muass I oles g 0
475 775 1025 040 065 085 0.63 sy SR PTG ,‘"‘@’,"WU e
..xj)b)p)gd)wdbd)ﬁfw ")Jcﬂf)er
eSylie (o Lo piwo ales Lowd el Ls

800 11.00 1200 067 092 1.00 0.86 Jssé 0 eeto g e Jmd gy
S wal (S Sl
s )il ok gl o e 3 e Sl
775 1075 1200 065 090 1.00 0.85 Jsi DT T S0 00 SR Sae O
Conl (650 (sloog

| Lo g Slow o dle S glaog
450 725 975 038 060 081 0.60 sy S o e g arm SR SR SEx
W ot (isy S lie
L& Sl sals | 15005 Jds o Cawlow

450 675 875 038 056 0.73 0.56 5 'M’,M.dﬁ N G
Alod S wl 8 8 i gl ewlio Cuoyd Ll sladaelyd
: g <8 o Sl ey A5lo

550 850 11.00 046 071 0.92 0.69 s PR s el el 45
gl (pges Slesel &l}él el ,uly”u.o B Ol).@'
b golo B > g0 S i SleS &ged
550 825 1075 046 069 0.90 0.68 sy TSRS R S ORI RS O N e
bl 4l (5 ped dnrgi )3 (550 S ilgi o 5Tl p

by comlie Cabsls s blgs wile Lok
150 350 650 013 029 054 0.32 s St s buithsd Sl (e il 0
ol 03,8 3] s )d o0y S lie
ly 23Y 2B 5 &Muass I Sles g 0
500 800 1075 042 067 090 0.66 s S Bl b g S ol
5)03)95 2 648 S S e ) €S Lo

15 alo ps cud b ol [PYSYPSS: 1.5
625 900 1125 052 075 094 0.74 IE s T
A3 halll) elaial  (Sin 8
050 250 550 004 021 046 0.24 s S Sl G and 9 Sl ol
ol 4By 4 9) g Cuto
S aalo s o ey e Sirky b e s
575 875 1100 048 073 092 0.71 g D s Sein S8
Db 1y aME 4 (Sin s
laole s S pso oSl le | Lol

675 975 1150 056 0.81 0.96 0.78 Jus T waﬁwfmu o 2
D 50 (Ao g iz 1 il38l
575 875 1100 048 073 092 0.71 R e e s e
' ' ' ' ' ' ' ' At 8131 (6 )i Lo o
sers ol e L cend slob oloes
500 7.75 1025 042 065 0.85 0.64 i e i e
Db was Ll el e
wlhd kNGO sl losis!  claolys Cud b
7.25 1025 1200 0.60 0.85 1.00 0.82 Job 2 ozl bl e i

el S s ph I3k

9 Ssed (Jlo slacusln (0350 &8 Lin (ais)blygd) (e sadles b lasye slapadls 1 (a3, (il 5
Cla g ol el ol i Bl ploen (Bl g ool ol dmd e L pliides laojgy
ki 3 Gl g (S alpe clp (Boi> (1h9) ozl 98 (eges Sl Lind s ogad (IS le
3] gly (ool ¢l s <oyl 5l ol Cumsg ol (ST BYS dlesjl ( Bly clacus,d 4 dgge sla awils
& Jum sloylil dss 5 slodlis 5 Ghisel o J) g (sluniadlss sdles il ool 1 1l ol e
Db ol egas €8 Lo g iloyw Hlub Cda (gl e B iS5 505 <8 Ui Jupud jolate

Ly Ol e 5> sl lep g CMSUe ()l glge g b il (plolid (5518 (A Jobos b))l g ls & Jouo
e o lis



O b 3 (I8l pur g MSte (g k5o @lge g e olulid (3 (8o bloo b)) g ls O Jgua

Average |,MU Total Average  Defuzzification 3,/ Jgd e
o

L M U L M U Final score 00.7

750 1050 1150 0.63 0.88 0.96 0.82 José -
sl 5 5 (65184 o yuo
750 1050 12.00 063 088 1.00 0.83 UsB o) ok ages Slate] i rgn cgigd DL ol 395
750 1050 12.00 0.63 0.88 1.00 0.83 Jod ool olytd 55 alor i 5 0o il 535 9 (500l b
700 1000 1200 058 083 1.00 0.81 o3 555 By 55,05 el i ] B e celabygd
a0 I i aleyww Jd 5 3% Iy claalys 3g0
450 625 825 038 052 069 0.53 N PSS IR SR S S SR 6 LQ’}”
29 g0 Wmojg
600 875 1075 050 0.73 0.0 071 o3 o m 5k it 5 e WE (8 5 g o5 e
e 8L sl sl Ble 5 Cupde ko v o85S s
550 775 975 046 065 081 0.64 ) e e T )“’;’i’“‘
clie 395 3 dS a3 Sl o054 0 &y
775 1075 1200 065 090 1.00 0.85 Joid T IS i g ol 42
b oo bl eges dlosel oS lie 3 slazs]
[ o diilan 659,40 g Blas SleMbl dy +|15q 0.5 o P
725 1025 12.00 0.60 0.85 1.00 0.82 Jsid T T OTRE n
<Gl Jblize €8 liio 3 (wilo e yg8 o )y
> dadids (IS ale s 4 Culy | ialS Slasdl s pae
725 1025 1200 0.60 0.85 1.00 0.82 Jss POTRE ST o e e
2940 (S R (Sl
Ladoliyp oyl 3, Salonl sl g 5 colys i

725 1000 11.25 060 0.83 094 0.79 Jpg SRS SRl By s “LQ’
b0 A3k
ol 2l s e oSl 5 oS0 e iSls olon wblin ol

325 550 825 027 046 0.69 0.47 sy ST OERee s ORR B e e %
Cunlojgyy 3350
700 1000 1150 058 083 096 0.79 o Slogor® 5 035155k e o5 foms 13 65 e
5350 sl S 5 ol Aocwdel 1 Cudlad dgo
525 775 1000 044 065 0.83 0.64 ) S JialS g e slaojsy sced 45359
ooy oo celyal le ol ool o Sinlad 395
800 11.00 1200 067 092 1.00 0.86 Joi  ComrmETERSs S Ol (sHidlod 50
sl S e Ik
725 1025 1200 0.60 085 1.00 0.82 Joi T Sl
Lo ¢, cloin A s A G LSl eolozel
675 975 11.25 056 081 094 0.77 s SRl Sl ot (e 5L il
b 8 o Sy
w20 el > 5 e elmilp 3 i 5 ol ine
625 925 1150 052 0.77 096 0.75 s SR eteste Sl bl il B i
.wllju;ﬂl%

salS ]y o8l claacly gl ce o xlo
625 925 1150 052 077 096 0.75 s bbbty daleen e e hs
ol 02D

St rgo Loy S S Ls 8ly 5 L
400 600 850 033 050 0.71 051 5 e LS i o8l S50 38

Gl g (eXg 0 S \Lko yumo )3 (935 g (5Bl Blge oy yedes (B LAy Jdou 5l odelcuna gols wlul
(s e OleMbl cdlis 345 ()bl wl)S g omen olbasls wlad S (15 55 a0l 3,50 s )liSale pe
pas g e joduo by July8 1S peenal ool duw S )lie o clainl cllae 390 (55l 5 (sokaiBl Ly
2 S 5 ool gl & sl o LSl basl ol wlens wbydy /A YU jliel b olSiey he Sinles
@ s UL oolazel o wile alapadll pimen Dy g8y B wilisheS 5 HINLE (Saem Sl ol
Slacus 3929 Gygo > (> a0 LS & Ko diBpdy wlge 8105 53 15 (eages (Jlo @lie 39008 g (A s
g el s oo lal glo slal olazel o 5 (2Lo)b (olall 5 (8



Fas ol yno 9 LOSla | o (/g (5ol St 40 () WSt Lo puw 9 (5big pies <5y Lo 551 (5 Loy (S0

oyl 33 Culid 395 (labid e @lie AT (B0 (gygl> sladles 295 Wl olaadls (Jlie dai
395 5 (b Wlgi e oS wlonis B pdy Bliwl 5l jee 4 3890 baigpSmaenal 3 LSlo (adly S )l 39508 5 Waojg
2 Jelss ol &Sl ogeg b Sle 4 all elss nl (090 (pSoilil LB L maine Cool (55 Glee gla]
05 & S lagl (g (il (h3)) LB sy 0 (g isdiee gmine sloadalis wlse £ypd Ay Sl
ol g &S )lie il ly &5 cwl Gl (Sl oladl e | mbs pl eanges sl snd bl S &lge
dl.to)lfa)‘b @\)Jo)b 9 4L5.)La.’£:9| C.:L; 9 L,uﬁlslw Dgub 4d)b| dl.a:)t'iu C)/Lol & JJL) %919\ 4Q|).Q; » d)‘.:\fct:{[n)w
Dgd 0l cllae g elaxslslazel p e (5 ki

g cSHlde ) (lp ol glcwls 5 ooliiy gbjlSaly G A Ll ol 5 @ 5 Jse
md oo LS 1) ()15 54 50 ()5 Ao pu

O e 3 S lo o 5 S )lie i)l (ol ol Gl 5 odloidig o) Saly (g5 Wy s b5y 9 mbs £ Jgas

Average MU Total Average Defuzzification >/ Jgsd ke
o

L M U L M U Final score 00.7

S Lo Ll cage s blysd 5 dwe slaligd gis Cagh

450 675 925 038 056 0.77 0.57 5 ]
e taladel

P Fe o e TS e b (e ol b

6.00 875 1125 050 0.73 0.94 0.72 Jsd | bty
o LS)’?«”:’LSNW

550 775 975 046 065 0.81 0.64 3 ol (6395 (690 S i (gl e &byl Cpgs

700 975 1125 058 08l 0.94 0.78 José e
A5 el oges
Dy bl ool dl>e L Loy yinSbs] 51 o5au]
700 975 1125 058 081 094 0.78 i P BN coe spedone Al ol ol
Pede S b
Iy 2370 S oo s Aty 5 yosie o J| (ESigpted (yoigd
675 950 11.00 056 079 092 0.76 s Pt bedlos s oo b epd i
A2 o )]
ehindd 3 ages bl (S lie bl Jo J| cxSone
550 7.75 975 046 065 081 0.64 5 sy enye Sl g amd LialS |y _ages laduja e
LS
S 3135 3 Oyt J Ly gl <8 e Doy J eolicd

500 725 975 042 060 081 0.61 5 e 2 O S o SR SRS S S
S S8 5 e gl S 4 Sl oo
Slodd sl L isu eSS lie cud bl eoliiwl

725 1025 12.00 0.60 0.85 1.00 0.82 Jssé G s s s
9 Cogh bl (Kind 1y plas (ogee
e od el S e SuigyS) Aol sou]
600 875 1125 050 073 094 0.72 s RS Gk 2 (s e (S Bl Sy
.by,\h‘?
Ol (eidls ¢ o) Bodo Wb pe  Jbo cld Jle drwg
600 875 1125 050 073 094 0.72 Jps T T OO S5 s g
A8 oo Jatend (23050 2 1y dleyes
| LSk gdion | i gyl bl
650 925 1125 054 077 0.94 0.75 s E e ol e r o TR o
el (6950 Wojg
3 b el 81 elacdl 5l 1y 050 (gl gauio du
700 975 1125 058 081 0.94 0.78 Jes TR OUBRES Sty SR
235 )8 gl
e il b b bis &)
600 850 1050 050 071 0.88 0.69 s @ e Rl sl e > (e bl 8
e Gilially e pe 8l
5 dalg 8y Mool b gyliSalo s KVERVE) FC g W
725 1025 1200 060 0.85 1.00 0.82 R
5 ol ogele ot b bl s
575 825 1050 048 069 0.88 0.68 s SR Ol BBl e s ’““I"“s
el 5o
Sl ] s ol 2 il o clacaglyl g
700 10.00 11.00 058 0.83 0.92 0.78 s S el el Rl e acadly] G

25 plol Al




VEoF oF 5ylos oY 8393 qogpesd i pubins (o) Mol Fe

13 NSl Ll g Vg pad 8 ltio sl (sl (ooleiui (slaylSly s ccsjle i Jabw gl olol
opedite (SyopiaSehl 5l edlatul (oo Gl sbul e plcwla sl S 18 GBS il 390 ol
ool sbul 5 dadily 5 Lolte G j Nged slibisel dawg cshadgr 5 (slofen SleMbl glocblas
o bl Cogi o casl o] 1 S bt ol ShdsS canS IV Vb ol jletel S lie Saig S
oses (silodlaiel 5 She S Lo Sgmtr WS (o lamaiiio 13 5l Kioylisles (o3les slaylS g3t Sl 5 oMb cblas
Ml Jeed g (Ol 5 (o) Botie Jio) (ngp Jlo sladde drwgi able ool (pizmen 2gd e Cgure
losds Al (g0 (8150 ) ()l ley (slid sl (sl (oLl glacyglgl 8505 5 5 doly By L See s9h0
3 Sore sBigned <8t Aoyl gh cbre (slalygd (Boi> Cugh plai sl (S o> g
oy sl 550 ol o Azl (,3l30 ) e slabigel 9 Sy g pld el siile Ll (slaaye
Co oyl o byl lal o Gills b dacubu ool (oo sl 5l @olite lacily p 4 Cunl (Saw 3y (ol ol cle
(oo sl Gl 1S 5 o5 cwl placl b cugyl o €85 aonS plgiee cnlnle 3,55k Gled el
2k i ol 5> (SIS sl Cudbgo (sl w3 0 s IS oo 5yl wlygld g (il Sl g o 5,138 ,50
CbMol & Jo > 098 Jlis pFaseslie 4 Jlo (oisuopSl g (ooled cdlid (Jlomd slajlpl p 55505
sl (3o (il g il plon) Aajls joim dalyd (B> Cosl (ypmed ¢fiBres ()15 Lo
2300 QUi ) Gl b )3 S lopr 9 €S Lie b5 3 (Bgfucanliw (556 (8> Lo b g B Y Jg>

OlE 3 33 (S5 dglo pw 9 €5, Lk D395 )3 Ry iy Camwlaw (55 (WD Judod (b5l g S Y Joun

Average |,MU Total Average Defuzzification 5,/ Jg8 s
L M U L M U Final score 007 ©
138 sl Cad b il glantol 3 il dlos 5l sVl sl
525 750 975 044 063 081 0.63 , Sk eab ol by 0B dedl gl
S bl (535
S e gl bl g o pSl cogds b oISl
625 900 1125 052 075 0.94 0.74 Jois O R 9 B S Ui ey
il 35 poe (90
5 Sy o 065 gl Dyl eld gk |
650 925 1125 054 077 094 0.75 Gpa ST I RER G U S
.wld)e(ﬁd)lﬁwlw
ly i alo po dloiel Ailg, J{WRY b F S PG VS
525 750 975 044 063 081 0.63 s, eTE Pt SIS e SR
S s
5 b oSl ey a e O] b bl
725 1000 1125 060 083 0.94 0.79 Jys IR ETEAe Sp SR SEEE -
e )
T b iashen ey ot gl ) kSt bl
700 975 1125 058 081 0.94 0.78 Jes O R Sl SR uM?x; Ls‘ 59 852
9 Mo GRS
&bl Sx8ly U dgs plocl drols S lio L Wb o, i}
675 950 1125 056 079 0.94 0.76 Js:3 55 B 255 gl (e oty Sl b "‘&”‘:
W
&l g 4005 Iy ol b5 4 Wb wlow Slalllas zols
700 975 1125 058 081 0.94 0.78 Joi OO SRS OU R R &
29
Il o yidey & | 15 s - 2K | ol dlgs Sl
300 475 725 025 040 0.60 0.42 s ki b - AL (ke oS
Cal (5y9p5
gy Jiawe clonsd b b S ke 3,Shas (lapasls
500 7.00 900 042 058 0.75 0.58 s R Je g g b Sl oS oot
Dgus Moy
LU S il 8L g3 a0l > lagd Lo 3wl
625 900 1125 052 075 0.94 0.74 s Sl Sty g o LB A asenl

g )l g 1 dls yo g




i ol yno 9 LOSla | o (/g (5ol St 40 () WSt Lo puw 9 (5big pies <5y Lo 551 (5 Loy (S0

5 NaRd cS)lie )l Gl 2l byl g bewla o)l B W Lo mls easal] o
ot b Sbel b HSaly VY gy 3590 gl W o Feamdoe oo (ubgy |y Glps e > 6yl aplepuo
i ookl wudlads p o8 win Lol ol baes sndadply (slaylSaly ol wlad)S (15 5,5 aul 3y40 +/V
ool 3wl & glojgy GleMbl (cilocdlai» wsle w6yl WST ogas iso S )lie g ban]d Jupas (sy9ks
O e ko daly By dbub g Kl ulepn laggde duh g Jlo lare dnwg & Syl
B9 B <8 slte (Sl > (S i (B3 3 3l 5 pgmmadiome Sz (slaylil 5l oslitl g oy bjge]
S e iy

Canlo b olaolpidn Jold yudu d)lge (pl a8 S 1y (+1Y 5Liel) (ol Olas s iwles slegsds & < Jolds )
2le) (Medlope ©loyos 3l ealiwl b s Ui dobpn] gl alwo (glaljgd  Bois cogd® Aile Sin s g (o lislo
(OIS b 6] - (B s 1> ] laadgiome 4y Cul Sas asleidiy nl 3) S 22 (S)sused 5 plo el
w3 b s cpgerme > 2055k gl silues 5 Al lcwles gl Bl 5 ey Aol
I3 Coles 090 (ylidle 5 (olin sl I o «oreolisS (3 wgele (235 (il 5 1ial LB ¢ Slles slacauolw
ol 6y 62MatBl 5 S Lo ol Mool oly A5 3995 53 potge (SIS 395 45 cilazh S

(S xS maeal ol B 390 )3 (M (A8 (el Lt GleSe eulal YIS (S plsie  eaig el Sl
Py <Slie 3 (5 Wil ale BN 50 (Jbinl b A o0 Bl (g pd (S5t B g cudlad ]33l
- S Il g olaBl (ol g o)l Aol (SoBsS sl )3 Blge cul sl drlge (st (slaille L (g e
S ke sl cuslie 6yt 635 S5 Sl Blo (g S oS Wl plolid BB (Blo g gl (pizren 5 (elaiz]
Pigad g0 Mg b (A Sl g Jlb

5 28 oobatl (oales Mo JlodiSinn)d 5 oz s gecme (5 13 (N9 D CS Lo Flge (IS b
Ol 2100 dlazel sbol g Jlowd (la)lpl dawg (ages (hjgel ()L Ol piline glge cpl @) sl ailylid
plas 355 9 badles J315 )38 2l S35 505 1ol (ooleg g B Le @lge odes sl (ped oo sadles 5 3y
0351 3l slbodls i o lailoles (cdol U ¢ Jliomd cbluy) Cind b ibu ) 5 45k wlge usl aipsles S Lo
Slyo 9 Soe <S)lhe (39 paija g (o3LaBl laggie 395 oolaBl ()bl i Jeld o Jbo g (o3lal glge cul
it (2T g (390l 295 (Sim b 652,508 Ui ogas (oolaiel g yem (5)ls0 o (Sloir] g (Sim B

S5 A g S .0
Cooli ;3 (S ddlhe 93 (pogad (IS wlepw Cla g Ngyd Sl ) dad o L LEeed (ol slaasl
(e e ind (g e oo S pete LB (zman (lge s (5 0 Jll eyl 35 g (oo SlpeSs
ol Sl plel jl (Blad Seb slos )l d95 g (olail saggde s (Jlznd sl ] 98
ololier  Ledioe Cgmime (Sed SBojon 3 (pogad i S jas g (Mgt S cS)lie (o)
D900 Moy (515 ko s 5 (5 )lie (sl B sl 5 flge l @) sl sl slodnog I glasgerre

e sblygd (il b Jlzms slap i g (T (oSl slaailobs dnugs 59yt <8 )lie Cugis disej 5
98 el 5 gy o> dise > SKan SBigel g i3y 3 (I )Lhe (o yhadg (ilwaiiles (Bl LSl L
doly 8,2y dbml i pogad (eges S)lie b badye (lsd pMol g S Lo B 53 > g Sl Ngyen b
(o Jlo el ale (slailygly slalil 5l oslial 5 jlscuslyl (slaojon (slp (Aigis sladivn (oS ()l loyus
ST S8 e ()l ey Lo D94 4 Wl o

@YU Cuonl (PPP) ogas - coges 8 )liie b ey (slaaslim] g oylsd Mol 5 ()18 4o p Gl B9 5
by (g3lloly copizmon a3 o il 1) (o)l Wle y el (Blad  Ssas slagx )l> Dbl &S s sl Hloye5



VEoF F 5ylod Y 690 oo e b pudens (51wl FFr
Lgl)g Goio Jlo slading podi Al L;wl)f”g ! 9 AS Jukond ly s, L;Lm..\bjj.é Jd‘y'ua (S Jhe LS)‘K‘\.’.L“)“’ ,\>|9
Olye @V rer Jlo ol (g5 slap ity Sl 6500 9 0398 (L (ilugi Bjg> )3 0fgdr buglsl slaofyn

Pl ey 5 ogad ity cS)lie 5 1S b b drwg lp 1) GrEsse mlie Wlge @lily bl
203 15 (6063 (65 le

1. crowdfunding



FPr ol yno 9 LOSla | o (/g (5ol St 40 () WSt Lo puw 9 (5big pies <5y Lo 551 (5 Loy (S0

F

1. Sarrafi M. Challenges of urban management in Iran. Scientific-Research Journal. 2016. [In Persian]

2. Mohammadzadeh A, Pirannejad A, Mokhtarianpour M. Exploring the concept of citizen
participation: Towards a theoretical framework. Public Administration. 2021;13(3):4787508. [In
Persian]

3. Organization of Municipalities and Rural Affairs. Annual performance report of Tehran urban
management. Tehran: Organization of Municipalities and Rural Affairs; 2022. [In Persian]

4. Habibi S, Noori M, Dehghan N. Investigating obstacles to private sector participation in Tehran's
urban projects. Urban Studies Quarterly. 2020. [In Persian]

5. Mousavi F, Dehghan S. Comparative analysis of participatory budgeting in Iran and globally.
Urban Management Journal. 2021. [In Persian]

6. UN-Habitat. Citizen Participation in Urban Governance. Nairobi: United Nations Human
Settlements Programme; 2019.

7. Arnstein SR. A ladder of citizen participation. J Am Inst Plann. 1969;35(4):216124.

8. Rezvani SM, Mousavi M, Ghorbani S. Analysis of citizen participation in urban management with
emphasis on influencing factors: Case study of Kashan. Geography and Planning Quarterly.
2012;16(43):8771110. [In Persian]

9. Samadi A. Citizen participation in urban management: A study of global experiences and new
approaches. Urban Management Quarterly. 2017. [In Persian]

10.Babaei A, et al. Comparative analysis of citizen participation levels in Iran's urban management.
Urban Management Quarterly. 2019. [In Persian]

11.Mohseni-Tabrizi SR. Analysis of open systems theory in Iran's urban management. Tehran: Tehran
University Press; 2015. [In Persian]

12.Kazemi M. Citizen participation in urban management in Iran: Opportunities and challenges.
Tehran: Urban Planning and Research Center; 2018. [In Persian]

13.0ECD. Enhancing Citizen Engagement in Public Investment. Paris: Organisation for Economic
Co-operation and Development; 2018.

14.Davari M, Taheri MR. Investigating the effect of citizen participation on urban management
efficiency in Iran: A case study of major cities. Tehran: Urban Studies Center Publications; 2020.
[In Persian]

15.1slamic Parliament Research Center. Legal and institutional challenges of citizen participation and
investment attraction in Tehran's urban management. Tehran: Office of Social and Cultural Studies;
2021. [In Persian]

16.Shirzad A. A critique of citizen participation structures in Tehran Municipality: From centralization
to inefficiency. Tehran: Urban Management Studies Center; 2022. [In Persian]

17.Zangeneh Y. Introduction to urban economics (Vol. 1). Tehran: Azarakhsh Publications; 2009. [In
Persian]

18.Ghasemi A. Requirements for developing investment in urban infrastructure projects with emphasis
on the role of municipalities. Tehran: Urban and Regional Studies Center; 2016. [In Persian]

19.Heidarzadeh S, Majd V, Ghobashi A. Factors affecting public-private participation in selected
countries (with emphasis on institutional factors). Economic Strategy Quarterly. 2020;9(35):237T
61. [In Persian]

20.World Bank. Public-Private Partnerships Reference Guide Version 3.0. 2021.

21.Ghamami M. Financing of Build-Operate-Transfer (BOT) projects. Comparative Legal Studies.
2010;1(2):101722. [In Persian]

22.Nourmohammadi M. Urban governance and citizen participation. Tehran: EIm Publications; 2014.
[In Persian]

23.Tahmasbi A, Rezaei M, Hosseini S. Review of structural reform measures for urban financing in
Iran. Urban and Regional Economics Quarterly. 2020;12(4):577178. [In Persian]

24.Mozaffari G, Papeli Yazdi M, Vosoughi F, Hataminejad H. A model for stabilizing municipal
revenue and financial resources: Case study of Tehran Municipality. Geographic Research
Quarterly. 2016;31(4):24744. [In Persian]

25.Wampler B. Participatory budgeting: Core principles and key impacts. J Public Deliberation. 2012.



VPP P 5Lo oY 8,99 s Cd iy (6 )Ml ids

26.Baiocchi G. Militants and Citizens: The Politics of Participatory Democracy in Porto Alegre.
Stanford University Press; 2005.

27.Ajuntament de Barcelona. Decidim Barcelona: Annual Report 2020. Barcelona City Council; 2020.

28.Homes England. Strategic Plan. 2020.

29.Kim S, Lee J. Urban Governance and Citizen Participation in Seoul. Asian J Public Adm. 2019.

30.City of Toronto. Digital Public Engagement Strategy. 2020.

31.0ECD. Citizen Engagement in Public Investment. OECD Publishings; 2019.

32.Parnell S, Pieterse E. The 6Right to the Cityd: Institutional imperatives of a developmental state. Int
J Urban Reg Res. 2010.

33.de Lange M, de Waal M. Owning the City: New media and citizen engagement in urban design.
First Monday. 2013.

34.Fung A, Wright EO. Deepening Democracy: Institutional Innovations in Empowered Participatory
Governance. Verso; 2003.

35.UN-Habitat. Participatory Slum Upgrading Programme (PSUP). Nairobi: United Nations Human
Settlements Programme; 2015.

36.NYC Planning Department. Community District Profiles. 2019.

37.Townsend AM. Smart Cities: Big Data, Civic Hackers, and the Quest for a New Utopia. W. W.
Norton & Company; 2013.

38.Shin HB. Urban redevelopment in Seoul: From the developmental state to a neoliberal city. Urban
Stud. 2018.



Online ISSN: 3092-6564

gc% Urban Development Policy Making
W

dein Home Page: https://judpm.ir
Hshisks

A Model for Choosing Electronic Document Management System in Order
to Create a Knowledge-Based Organization

Hadi Alinia Gardroudbari®
Mahmood Emadi®

| Seyed Mostafa Ghazizadeh Hashemi? (' | Seyed
| Somayeh Manafi*' | Negin Mirzaei®'* | Mobina Kalantari®

1. Ph.D. Student, School of Energy Engineering and Sustainable Resources, College of Interdisciplinary Science and
Technology, University of Tehran, Tehran, Iran. Email: hadi.alinia@ut.ac.ir

2. Corresponding Author, Dean of the University of Transportation and Traffic of Tehran Municipality, Tehran, Iran. Email:
mostafaghazizadeh@gmail.com

3. M.Sc. in Industrial Engineering (Systems and Productivity), Planning and Maintenance Manager for Track and Infrastructure,
Tehran Urban and Suburban Railway Operation Company (Tehran Metro). Email: mahmood.emadi@gmail.com

4. Ph.D. in Urban Planning and Researcher in Urban Management, Tehran, Iran. Email: s.manafi89@gmail.com

5. Ph.D. Student, School of Energy Engineering and Sustainable Resources, College of Interdisciplinary Science and
Technology, University of Tehran, Tehran, Iran. Email: neginemirzaei@ut.ac.ir

6. M.Sc. Student, School of Energy Engineering and Sustainable Resources, College of Interdisciplinary Science and
Technology, University of Tehran, Tehran, Iran. Email: mobina.kalantari@ut.ac.ir

ARTICLE INFO

ABSTRACT

Avrticle type:
Research Paper

Avrticle History:

Received 10 April 2025

Revised 10 May 2025

Accepted 11 July 2025

Published Online 11 September 2025

Keywords:

Knowledge Documentation,
Document Management,

Multi Criteria Decision Making,
Analytic Network Process.

In todayts knowledge-driven landscape, documentation of organizational knowledge
plays a pivotal role in the development of knowledge-based organizations. As
knowledge management gains prominence, selecting an appropriate Electronic
Document Management System (EDMS) has become a strategic concern for
organizations seeking to store, retrieve, and utilize institutional knowledge efficiently.
This study aims to develop an effective framework for prioritizing and selecting a
suitable EDMS for organizational knowledge documentation. To this end, a Multi-
Criteria Decision-Making (MCDM) approach was adopted, combining the Delphi
method for criteria and alternative identification with the Analytic Network Process
(ANP) for weighting and prioritization. The novelty of this research lies in the
integration of the Delphi technique with ANP in evaluating EDMS options under
interdependent criteria. Previous studies often lacked a structured and operational
model that considered interrelationships among selection criteria, which this study
addresses. The Tehran Urban and Suburban Railway Operation Company (Metro)
was selected as the case study. Based on expert input, relevant evaluation criteria and
alternative EDMS platforms were identified. Pairwise comparisons and network
modeling were conducted using Super Decisions software. The results indicated that
the Segalsun system, due to its technical and domain-specific capabilities,
particularly in managing engineering and specialized documents, ranked highest
among the alternatives. Furthermore, sensitivity analysis confirmed the stability of
the prioritization outcomes under varying criteria weights. The proposed model not
only provides a step-by-step procedure for EDMS selection in technical organizations
but also demonstrates high reliability and applicability for similar entities aiming to
align document management with strategic knowledge management goals.
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Introduction

Knowledge is now recognized as a strategic resource and a core capability that enables organizations
to adapt, innovate, and grow. As the nature of organizations evolves, knowledge-based models are
replacing traditional labor- or capital-oriented ones. With the rapid advancement of technology,
organizations face increasing volumes of information and documentation that must be efficiently
managed. At the same time, the ability to share knowledge and integrate workflows across
departments has become essential. One of the key challenges in knowledge management is converting
individual, informal knowledge into structured, recorded knowledge that can be retained within the
organization. This is especially critical in large technical organizations such as the Tehran Urban and
Suburban Railway Operating Company, where the diversity of technical fields and geographic
distribution of infrastructure intensify the need for a systematic approach to knowledge organization.

Methodology

To support organizational knowledge management, specialized systems are required that can handle the
creation, storage, and sharing of documents and related content. Among these, electronic document
management systems play a central role. This study focuses on developing a structured method to select
the most suitable document management system tailored to organizational needs. The proposed model is
based on a multi-criteria decision-making framework, which considers multiple, interrelated evaluation
factors. The analytic network process was chosen due to its capacity to address dependencies among
decision criteria. Using expert consultation through the Delphi method and library research, a set of key
criteria and system alternatives were identified. The model was applied to a real-world case in the Tehran
Metro organization to prioritize the criteria and select the optimal system.

Conclusion

The proposed selection model offers a systematic approach to choosing a document management
system that aligns with organizational priorities and functional requirements. Among the evaluated
options, the system with enhanced capabilities for managing technical and specialized documents was
ranked highest, making it the most appropriate choice for the Tehran Metro. The results reflect the
specific needs of a technical organization and were validated through sensitivity analysis, confirming
the reliability of the model. This method can serve as a practical tool for similar organizations aiming
to document and structure their knowledge assets effectively. Further research could expand the model
to handle uncertainty and dynamic environments using advanced analytical methods.
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This research aims to explore and introduce selected international experiences in
the multi-purpose utilization of urban subsurface spaces as shelters or secure
areas with alternative functions, and to derive operational strategies applicable to
Tehran. Framed as an applied study, the research adopts a review-based
approach to analyze global precedents, with the goal of developing a structured
model for their contextual adaptation in Iran. Case studies from the United
Kingdom, Russia, Ukraine, and Israel were examined, chosen both for the
availability of essential data and for their relative similarity to Tehrands current
urban and security conditions. Findings highlight that metro stations, due to their

centrality in citizensd daily routines and their associated sense of familiarity and
psychological attachment, have historically been the most widely utilized
civilian shelters during wars and bombardments. Despite Tehrands extensive

Keywords: infrastructure®comprising approximately 160 metro stations, multi-story
Shelter, parking structures, underground commercial complexes, and tunnels&Sthe city
Metro Station, has so far lacked a clear framework for the multi-purpose use of these spaces in
Threat, wartime, primarily due to the long absence of direct hard-security threats.
Tehran City. However, in the aftermath of the significant experience of the 12-day imposed

war led jointly by Israel and the United States against Iran, an urgent need has
emerged to adopt an operational and intelligent approach for preparing these
spaces to serve as civilian shelters in the event of future attacks. The study
concludes by proposing a seven-stage process for transforming Tehrands metro
stations into functional shelters, offering a practical roadmap for enhancing
urban resilience and crisis preparedness.
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Introduction
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Nowadays, urban subsurface spaces are not only recognized as an accepted component in most major
cities around the world, but also considered a sustainable solution to environmental and traffic-related
challenges. Metro stations and lines, urban tunnels, multi-level parking structures, energy transmission
infrastructure, and more are just some of the subsurface spaces currently in use in modern cities. On
the other hand, the high cost of constructing such spaces makes their multifunctional use a highly cost-
effective strategy to offset initial construction expenses. For example, incorporating commercial and
advertising functions within metro stations®something now widely seen in Tehran®demonstrates
how these spaces can serve multiple purposes simultaneously. This study aims to identify and
introduce selected international experiences in the multi-purpose use of urban underground spaces as
shelters or safe zones with alternative functions, and to extract actionable strategies for Tehran.
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Methodology

The research falls under the category of applied studies, seeking to establish a clear model and process
for implementing these experiences in Tehran through the analysis of historical and global cases. To
this end, the experiences of countries such as the United Kingdom, Russia, Ukraine, and the Zionist
regime were examined.

Results

It was found that metro stations have historically been the most utilized spaces by citizens during
times of war and bombing. These stations, being part of the daily commute and familiar environments
for the public, provided a sense of psychological comfort and attachment, making them a more
welcomed option for shelter. Despite Tehran possessing around 160 metro stations, numerous multi-
level parking structures, and various underground commercial spaces, it has so far lacked a specific
plan for their multi-functional use in wartime, largely due to the prolonged absence of major threats.
However, following the recent experience of a 12-day imposed war by the Zionist regime and the
United States against Iran, it is now necessary to adopt an intelligent and operational approach to
prepare these spaces to shelter people in the event of future attacks.

Conclusion

The insights gathered from this study have led the author to formulate a seven-stage process to convert

Tehrands metro stations into shelters, which is presented here as below:

1. Prioritization of Stations: Given urgent circumstances, it may not be feasible to equip all metro
stations with minimum shelter requirements in the short term. Therefore, stations should be
prioritized. Those located near key or high-risk areas®such as military and political sites or
chemical storage facilities®must be identified and prioritized for sheltering measures.

2. Formation of Expert Group and Initial Site Visits: The first step is to form a team of experts in
passive defense and metro operations. This team should visit prioritized stations to answer two
key questions: 1. Can the station be converted into a shelter? 2. What resources and facilities are
required for the conversion?

3. Drafting of Initial Plans: Based on the specific conditions of each station, the expert team, along
with design specialists, should create preliminary maps for shelter layout. Key positions and
functions must be mapped out, including: - Passenger sheltering layout - Locations of command
and security teams - Sanitation areas, etc.

Capacity Assessment

Procurement of Resources Necessary items

Staff and Management Training: Shelter management groups®led by the station manager or

designated personnel®alongside metro staff, auxiliary forces, or volunteers, should receive

basic training in shelter procedures and role distribution. Guidance tools such as handheld
speakers and portable barriers should be provided if not already available at the station.

7. Emergency Drills: This final phase involves repeated practice of trained procedures to identify
and resolve operational gaps. A specialized monitoring team should observe exercises,
document flaws and areas for improvement, and deliver operational recommendations to the
shelter management.
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AIR RAIDS

THE COMPANY will not be responsible
for any accident, injury, or loss to person
or property which directly or indirectly
results from Air Raids or anticipated Air
Raids, including consequent overcrowding
on its railways and station premises, and
stoppages of or delays to traffic.

Passengers will only be carried and
tickets will only be issued subject to the
foregoing condition.

Persons seeking shelter on the Com-
pany’s station premises do so at their own
risk in all things.

it is vitally necessary In their own
interests that passengers and persons
seeking shelter should carry out the
following advice:—

1. Obey, promptly, instructions given by
staff.

Don’t crush or push.

Don’t press against lift gates.

Keep back from edge of platform.

Keep gangways and staircases clear.

Don’t attempt to enter tunnels or go

% near the live ralls,
BY ORDER.
SEPTEMBER. Gth, 1917,

LY

ELECTRIC RAILWAY HOUSE,
DROADWAY, WESTMINSTER, S.W. 1
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Safety.

Due to its underground location and robust structure, the metro has a high
capacity to become a safe shelter in critical situations such as military attacks or
natural disasters. However, the effective exploitation of this potential has faced
several challenges, including difficulties in managing crowding, lack of health
facilities, and safety restrictions. On the other hand, the metro, as one of the
main pillars of the public transportation system in a metropolis like Tehran,
plays a vital role in reducing traffic congestion and facilitating the movement of
citizens. However, this same important function can become a threatening factor
in times of crisis and with an unexpected increase in the number of individuals;
because severe congestion in stations not only jeopardizes the safety of these
spaces, but also significantly increases the likelihood of unfortunate accidents
due to crowding. Focusing on the feasibility of using Tehran metro stations as
emergency shelters with a crowd management approach, this research seeks to
assess existing capacities and provide practical solutions to optimize metro
performance in crisis situations. The main research questions include examining
the structural and operational readiness of stations, identifying crowd
management challenges, and providing solutions to improve safety and
efficiency. The innovation of the research lies in combining passive defense
analysis with intelligent crowd management and applying the DIM-ICE
analytical method to assess crowding challenges. The findings of this study can
help urban policymakers in planning to improve metro safety and reduce the
risks of crowding in crisis situations.
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Introduction

As a public transport infrastructure with its own characteristics, the metro has a high potential to
become a safe haven in crisis situations. These characteristics make the metro a suitable option for
citizens to take refuge in emergencies, especially when other places are at serious risk. However,
challenges such as crowd management and provision of health and safety facilities can become serious
problems in crisis situations.

Methodology
This research uses qualitative analytical methods and field observations to investigate the structural
and operational readiness of metro stations in Tehran. It also uses the DIM-ICE method to identify and
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assess the challenges caused by crowd congestion. By analyzing the collected data, solutions for
crowd management and improving safety and efficiency are presented.

Results

The results of this study show that metro stations are structurally and operationally challenging to use
as emergency shelters, and there is a need for improvements in crowd management and safety
resourcing. Also, smart solutions are proposed to optimize metro performance in crisis situations as
emergency shelters.

Conclusion

This research identifies the weaknesses and challenges of metro systems specifically in Tehran and
provides solutions to improve their performance in crisis situations as emergency shelters. The results
of this study can help plan for increasing metro safety and provide models for other metropolises
seeking to improve their infrastructure in the face of crises.
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the protection of citizens' lives and property, this study investigates existing
obstacles by focusing on three key dimensions: structurally, the necessity for
infrastructure improvement and the imbalanced growth of urbanization;
functionally, the need for modernization in equipment, processes, and inter-
organizational coordination; and socio-culturally, the imperative to raise public
awareness and citizen participation in adhering to safety principles. The findings
indicate that these challenges systematically affect the efficiency of fire safety
management in Tehran. In response to these impediments, three categories of
strategies are proposed: (1) preventive strategies, including the revision of
regulations, improvement of inspection systems, and promotion of a safety culture;
(2) reactive and resilient strategies, such as strengthening the operational
capabilities of relevant organizations and developing rescue and relief
infrastructure; and (3) institutional-managerial strategies, such as establishing a
central authority responsible for safety, efficient resource allocation, and
promoting integrated governance. The effective implementation of these strategies
necessitates the active participation of all stakeholders and the formulation of
synergistic policies to enhance urban resilience against fire incidents.
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Introduction

Urban fire safety is a critical component of sustainable urban development, particularly in large
metropolitan areas like Tehran, where rapid urban expansion, aging infrastructures, and population
density pose severe fire-related risks. In recent years, increasing fire incidents have highlighted
significant deficiencies in fire safety governance, both in terms of physical systems and institutional
coordination. The objective of this study is to systematically identify and analyze the key structural,
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operational, and socio-cultural challenges confronting fire safety management in Tehran and to
develop comprehensive improvement strategies aligned with urban resilience principles.

Materials and Methods

This research employs a qualitative methodology to explore the complex nature of fire safety
management in the context of Tehran. Data were collected through semi-structured interviews with
senior officials in the fire department, urban planners, emergency response experts, and residents of
high-risk zones such as informal settlements and historic districts. Document analysis of policy texts,
urban plans, fire safety reports, and international benchmarks complemented the primary data.
Analytical methods included open coding, thematic analysis, and constant comparative techniques to
extract meaningful insights and develop strategic recommendations.

Results

Findings revealed a multifaceted set of challenges. Structurally, the city suffers from widespread
unsafe building practices, informal housing growth, inadequate firefighting access, and deteriorated
utility networks. Operational challenges include insufficient coordination among emergency
organizations, outdated equipment, and limited technical training. On the socio-cultural front, the
public exhibits low levels of awareness and engagement with fire prevention and response protocols.
The compounded effect of these deficiencies significantly undermines the effectiveness and efficiency
of Tehrangs fire safety system.

Discussion and Conclusion

1. In response to these challenges, the study proposes a ftripartite strategy framework:
Preventive Strategies such as revising building codes, strengthening inspection systems, and public
education campaigns;

2. Emergency Response and Resilience Measures including upgrading firefighting infrastructure,
developing rapid-response protocols, and enhancing inter-agency coordination;

3. Institutional and Governance Reforms, notably the establishment of a unified fire safety authority,
stable budget allocations, and integration of fire safety into broader urban governance frameworks.
Implementing these strategies in a synergistic manner, with active stakeholder participation, can
notably improve Tehran's resilience to fire-related hazards and contribute to the overall urban
safety agenda.
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1. Interpretive Paradigm
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1. Snowball Sampling
2. Theoretical Saturation
3. Open-Ended

4. Grounded Theory

5. Open Coding

6. Axial Coding



(K28 (o3 )Sdas )5l (sl ille) (S (e dus (6,5 UKD § SV sho pleal ' 5] (5,88

NVivo 14 5 MaxQDA 2022 JoSe Jl58lp 5 93 jl ¢ oS (slaadly svwyliel 5 Lo she wwds lis)l jslate 4
L MaxQDA 6,5 pbl la ] Jlos (slacails j3 cglss Jus a0 )15l 93 cpl 51 oolil ad (6100 lojad &g 4
23 saoS 2l ysel Sl (lawolio sl s plo puwys g (dioygyd JulS ( cogrte CudlSS ) did iy LIS &)
5 IS CE Gilepaal (ge plojen o 0 sl L NViVo &S Jbs jd 9,5 ealp |y Bauses,lis
b o cogo l38lp 5 90 cpl 5l (oS 5 Bolitnl )8 SaS ol ablay jlicl g kool (g)lidle Braxi 4 qounlie (ciddigs
25 Pl Biadiy) g0 4 bl Gulad (ISl b 5 calises (sbly jl et <85 b laosly Jolos

[V] 05 i (VRRF) (S 5 LS olaii o sl 5 lizal b gy (S ool ]

A5 xdy sleal SsS L oM 5 0 plool liome Kot 9 bawgs Wodld (glgivee Julos :Y‘_;”J Jael o

b (658 (sl Jga g oo (sla )l B > oS s T 2L @

A o3lil aosly Bes 33 Uis (gl Jaie o puitane (b JoB a5 5T bl culls e

b LBl A5 o tuad 3 320 o Sl SSap BB s e 4 (i e b B 0 P pdyanl @

9 SR Gl (glhon Copte 8j9> plaastie bl (lpde b 4Bl lidludas dalas YF I ol slaosls Jidos
RAOHE > By Gl Copa 3 S Gl amed dw gl slaJilod g oy Sl JUST )3 (b ghygd (slael
Sy« 55l gaSore b s cnl elaial - (Kb 5 (63 Shes gyl Lo lagilly i le diuap ) ol
e (alolid 4 5 €85 ploxl NViVo 5 MaxQDA (sla)ljsle 5 lawme )3 jotune (slanlie 5 (o990 JuloS e Julos
Wl b opebae cnl j1 S po cpide cpl 3 a8 oxie (NS (geuce dw Coldyd g (Sl e VY cadsl ST ]

DS 0 B poan 2590 Slnlie WS g (65la0 ekl (Badban

cmobao g1 St g o larus wal 8 A —F
oo VY LB )3 pgd p5 10 S 1l b zlysciwl adgl 08 VFe 5l i g oniles bs @y lad jobs & s las ¢ Jgl p5 5o

il 0ol ¥ Jodo )3 u5l)d cpl 5l (claiges ai38,5 )13 (S ygeue dws 4D Cols)yd g (hbdind ((5y95a) (She

S sodly (6,158 W1y 5l gleigas ¥ Jg-\é

sxigabalan 8155 b Sy Ugho 2 Ogomde

3)ly Wil o (st ST a8 (Gblio (S 5

SBL gy SRS by cind sl Al )

g brdxgS g ples '
el 5 g > Bo b ablie gl Sliaes o W)l 4 e i )| 3 Sdoe 5] pg3) e v
Ll o 3l )03 (sl o (g gm0 5] ALS o 1S 30 o] Sin OMord (A2 9ieS Sy il v

Sl L 1 g godn Y -F
lacdl amde (Ui bl Ll B el Copda > 0258 (Flop Sle)j)d pei) ere sl SIS
lse nrinte e iy Pl sual)SU g lugcdle Jpolnd a5, oluol &b (395 j9)4r s 0353

ol 085 e O Jsi 53 BuiS e e oy J) o)kl Ll cloalie oo ka5 k5 Ls

1. Selective Coding
2. Credibility

3. (Dependability
4. Transferability
5. Confirm ability
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