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ABSTRACT

The purpose of this research is to identify the key variables and
driving forces affecting the future of the water issue in the city of
Isfahan and to compile the scenarios facing the city of Isfahan in the
water issue. The current research method as an applied research and
using the critical uncertainties approach has presented the future
scenarios of water in Isfahan. To collect data, the method of library
studies and expert panels has been used. Using the opinion of experts,
20 key factors in the form of five drivers, i.e. 1. The price of water, 2.
Investing in new technologies, 3. Water policies, 4. urban population
and 5. Water infrastructures were categorized. In the next stage, the
two drivers of water policies and investment in new technologies as
critical uncertainties were the basis for compiling the scenarios of
Isfahan City in the field of water, and finally, four scenarios were
compiled. The first scenario of the battle for the last sip narrates the
situation in which Isfahan will face a severe drought; The second
scenario, there is water but little, shows a situation where water
policies are forward-looking and do not ignore long-term challenges,
but technology is left out as a solution to solve problems in this area;
The third scenario is water, but for the rich, it is a bipolar story about
access to water; And the fourth scenario of green Isfahan describes a
situation that city managers and officials, taking into account the
potential of new technologies in the optimal management of water
consumption and by adopting forward-looking policies, realize a
green city that is favourable to different sections of the society. The
results show that drivers and scenarios show that the most important
factors determining the future water situation in Isfahan City are not
environmental factors, but factors related to human decisions.
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Extended Abstract

Introduction

Water is one of the most critical natural
resources, and its preservation is essential
for the survival and sustainable
development of future generations on earth.
Iran is one of the driest and semi-arid
countries in the world due to low rainfall
and inappropriate temporal and spatial
distribution of rainfall and is one of the
driest countries. And its large cities, as the
most densely populated settlements, face
more significant challenges to the
sustainable water supply. Meanwhile, the
city of Isfahan is facing dehydration due to
being in a dry climate, reduced rainfall,
increasing population and thus increasing
water demand, development of high-
consumption water industries around it, low
efficiency of water consumption in
agriculture, and problems in water
management. Sustainable development of
Isfahan requires management of these
conditions and water resources because
environmental sustainability, which
includes water resources management,
along with the five issues of livelihood,
spatial form and infrastructure, financial
resources, and governance, constitute the
components of sustainable urban life
development. On the other hand, the city's
sustainable  development ensures the
sustainability of ecosystems and water
resources for future generations. Therefore,
facing these conditions has become the
primary concern of water supply officials to
develop and implement a wide range of
strategies and integrated water management
to ensure the sustainable development of
Isfahan. In this context, foresight and
managing uncertainties using scenarios will
be of considerable help to urban planners.
In this regard, the present study seeks to
formulate scenarios for Isfahan in terms of
water to obtain a piece of the puzzle of
urban planning and foresight.

Methodology

The present study is part of applied and
qualitative researches in terms of purpose
and data collection method, respectively.
Future workshop methods, a panel of
experts, and scenario planning with a

critical uncertainty approach or Global
Business Network (GBN) were used as
foresight methods and in combined in this
research. The panel of experts included 17
senior experts and city managers who were
familiar with climate change and water
issues.

Results and discussion

Based on library studies and expert opinion,
20 critical factors were identified in the
form of five drivers, including 1. water
prices, 2. investment in new technologies,
3. water policies, 4. population, and 5.
water infrastructure. And in the next step,
the two drivers of water policies and
investment in new technologies, as drivers
of key uncertainties, became the basis for
scenario development. In this research, four
scenarios for the future of Isfahan were
developed. The first scenario of "Battle for
the Last Drink" narrates how Isfahan will
face severe drought. Suppose the managers
and officials of Isfahan are only thinking
about solving the water crisis for today's
citizens and do not use new technologies
for optimal water management. In that case,
groundwater resources will be depleted
quickly, and the city will be affected by the
drought such that the city will no longer be
habitable. This scenario is the scariest and
most believable image in front of the city of
Isfahan. Climate migration and fear of
drought will force thousands of Isfahan
citizens to emigrate from Isfahan. The
second scenario, "there is water but little,"
shows that water policies are forward-
looking and do not ignore long-term
challenges, but technology has been
abandoned as a way to solve problems in
this area. We need optimal water control
and survival because groundwater aquifers
have been reduced to a minimum, and
annual rainfall is still declining. Therefore,
according to foresight policies, steps should
be taken towards optimal consumption, but
in this scenario, the traditional solutions
adopted still lack understanding of the
potential of new technologies in the field of
water. In the third scenario, "there is water,
but for the rich," we see a dipole in access
to water. The city's wealthy people, who
can buy technology, have water, and the
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less affluent, are deprived of water.
Engineers usually take steps to address
existing crises in communities by
identifying them, but the managers must
provide the conditions for the equitable use
of technologies and their indigenous
growth. Solving the water crisis in this
scenario is more of a management issue in
the social sciences than a technical one. In
the fourth scenario of "Green Isfahan,"” city
managers and officials, considering the
potential of new technologies in the optimal
management of water consumption and
adopting foresight policies, will reach a
desirable green city for different segments
of society. Green Isfahan will be a living
city with an identity that results from the
future wisdom and intelligence of managers
and the innovation of engineers.

Conclusion

Future studies seek to keep the future open
to all alternatives and propositions, and
scenarios, as the most widely used method
of future studies, are alternative and
believable stories of the future that each of
them has the potential to occur. The
achievement of scenario planning is a kind
of intelligence about the "what ifs" that
each scenario presents to managers. The
scenario planning results in Isfahan's water
basin showed that the essential future
drivers in the water basin are all cases that
are somehow manageable by human
factors. Water price drives, investment in
new  technologies, water policies,
population, and water infrastructure are all
things that can be changed by the decisions
of human factors (managers and urban
decision-makers).

Funding
There is no funding support.

Authors’ Contribution

All of the authors approved thecontent of
the manuscript and agreed on all aspects of
the work.

Conflict of Interest
Authors declared no conflict of interest.

Acknowledgments
We are grateful to all
consultants of this paper.

the scientific



Oledo! i 38 T o 5oy T

ul).:l ‘ULQ‘,L@] ;ULQ(Q..oI olKuiily (iR g UA_‘B oAy T3 a.,\igj 9 C;L..o (swdiRee 09).?— ) A0d d)hl-b o
U‘f' ‘U‘)‘Q(‘ ‘u]).@(v olKaiily cw):.\.c 0uSisly cL;tba);b.\ui 09)_? —JQB‘S Mym
Ul)"l ‘ULQ(&.Q‘ 3 u,c)’tml .)l)T olKuiily c.)biu..]}) A>]9 ‘U)‘P‘ w);.\n 09)_? - .ﬁ%}.& d)—iﬁé 9)-&0»&

LRV

2 ol e o1l NS B claglpiny 5 MS lapite plolid Limgh nl Gan
obgy bl o dlis > Gladol R 55) Ol Slaglie 98 g il b
@ Sl lacgalad pie 3509, 5l pSore by o) sdngR wlieds pob s
Sldllas gy 5l aodld (yglans sly ol adlyy ladol j3 O suil (clags )l 4l
2 el Jole Yo 5,8 s 5] ool b el ondoslizal o5, Bl 4 (sl
ol X (pg slagygld ) I8 alop ¥ ol Cuod N i olpd g B
Ol 93 edey dlspo 33 50 guaied (ol Gbcalop; B 5 il ed Curer ¥ ool
sl Gl slacuabsd pas lsica (g slasyslid 3 5l 5 o lacul
A gl gl ez Colei 5 B 8 Ol oj ) ledol b sl (gt
b JaSits b plepol ol (ndg Saly) as 2 28Tl 08 gl sl
sl & a3 o (L5 1) (emdy o5 Jy S O pgd (ggaylins g2 anlsS 9
Sl aliods (g9lis Lol 5,8 o5 0230 |y sesily slaills g Aiwn 1S0a0] O
alr g can o pow sl alBadlIS IS 0je ol ML o (4l
s plaol ooy Solis g sl OT o tiod juo g aaByd Sy Sl kel
el 85 5 0 b dgee g Glpde & AS (e oy | (g
Gt 4 o) 5000] slacanlw S561 b g Ol Crae ity Copde 3 pg (slasgld
L o)y 45 Am3 o s g5 o 550 bl dmols cilisen L8] Cgllas &S o
Olodol 31 > Sl oaiy] Cundg 0aS e Jelse ( rote oS im0 (L5 gl

it ] Elaganas 4y bogypo Lolge a8l ¢ lamo Joloe &

(5l o3l

& Seanl ol gl
i slagy
Re® 5 gyl
Olegeo!

by & ,b
AE2A VR VAT
(6N ,b
AEXAVRAVARS
oV &b
AEZAVARVANY
oy-vy Qo

FARRA)

Email: m.taheri@ast.ui.ac.ir


http://doi.org/10.22034/JSC.2022.284684.1463
http://doi.org/10.22034/JSC.2022.284684.1463

Y€+ OL’M) & fb;l.o.w «© 3)5bc)‘QQM412w 34

.

LY R
b dmwgs g sler o] 5l 6yl 9 s o (Distanont et al, 2017:375) b @l o ipee j (S0 o
5 baildg) (im (xSl 9 (i)l (liee iwoin ol oo Cusl (50905 o5 g9y 2 03] sl s
bl 81 )3 Loyt 8] sl Jlo o Ll aijsl o wnlyd |y iy calisee Giluml (gl jlidyge s of daasl )
u] éAL.n J.WL.» Loy u.,.ul)s‘ 9 é’LA L_r.’)i.’l} ple 46."9.@ 9 L.j L.J‘).H;u ‘b)"‘\Jl)‘LJ“'“" ;_9)..49 J.J.) & LJLP
1958 le opl 3 loss o] s ey bayeisS 51 s )lun o (GUpta & Kumar, 2018:291) cul aisl yials
Siiddass g Suid sl yoiS 0505 40 (o)l e g Sloj STy 39 cawliol g oS (go> SV o5 > 4 ol
2 ol slaasls o dmd e (Lt o gy 295000 sledd 4 o s12)58S p ol o5 5l (S g 4B S5 e
oS ol @iy g Canen G114 Koo Bk 1l 5ol Glea sl bl bawsie 5| cdleds a8
Sl VFY YAV () an 5 ()l) i a2lse O Gl (21331 L joa0) (rlied 5 55,9l lio
ol padls g5 bl g canl ol o alinl 13 ol Of plie cansg 'Sl (S (adls wlol p Jlo
ol 5 Y OYAD coye g cpomdian n)) 3,0 13 Wl ol lymo cansg ol Copte edl g duge g Jlo
;Ol)l.io.a: 9 (Sdowo o)l}ugb) Cowl wﬁ)lp ):55 o)wbw 3O s> dw )’\ L;:Ld‘):o bl )‘1 OLQ,L@‘ OL’CM:] uL"
9 S paldl oSl g yio Juo VO Lawgio iyl g iy yioshS VoV pall nlue b bl opl (YYY YAV
s Suid el 2y b Jlo yiiig (5 1y JlocSis 59 balys (ol colue dopd Al i 0 Sidaes
b ply lalo sl s3p 5l ol 35 ledeol oSl 4WLs i)l el 5 Canl 03,5 405 W)l ) 29040
Sy g am3 e ol eddpbul sly awyp (FA YAV @5 kdS) 5yl Jlog g sl lo p Jlecis
5 bl olélss maw JS 5l do > OF dgds Tondslilinl (B)b 4edls clue p Al Yoo Sl edgame
sl 5 ledol bl baylel o 3T wlol o (ST YA (o, Kan 5 (6,08l il S ) ol ord JlocSiis
29 dop Ve wdlS Jlo 4 Cond Sk ol ol o Cosl 4l )k yio ke 110 0168 B (A% 1) o Jlo
o 5l 2o )3 VY Lo a8 el 0ad )] e (S0)b ialS amd o i iels oy YA Stesids pSke b dunlio
5 50> Bk 3 (Ve re )l3558) 358 Sl ladiol 1o x5 O e (ke Olsisar 39 j0anl; (S
Fr s 4 kol b Cames iol3dl g Llyd cpl DAY g VAY YAV ool (o)1 05 doliylol) ol 039y 42
5l 2oy AF &S 390005 alagy oxdaw O lie 5 cunl oaso] ol Lolis ol 31 cael as o) 4 YU @ yales
u] JLM] Lngo)9)J dolss u»ﬁl-’ )9@4} l; 9 &S oalai! d)L.a.c U" u,uola d‘).’ u’_a,o..c u] é’Luo )] o ):)fb M
L1y pll clacus doe O mlie jl gy 0 oy asa (VA YA (s3] j5e3) wled |al 1) (6 pden
g 4mil (o 3 ) ol a8 Hed 5 Ol Sl as Ol mlie gaw () ol 5 03,5 lse Cuntid s
u] d).a.&ﬁ): @L«o Wy 6OM)§.) LJ“°|9'C )L.g ).) .(\\G\“ \yay cdl)l&a.b 9 d)Lic) JuSu;o —\J—\.Qe ]) 4.0.‘4».;0 ‘_5))914.5.«5

s sld sl ooz 51l oalisl «(65,9US” s )3 Ol e ool plesly (ol g (enby i Y 5d)

1 . Falkenmark Water Stress Indicator
2 . Standard Precipitation Index (SPI)



00 OReo! o 5 T Al (5,001 / o, K02 g diod g2l

(WhlSer 5 3l sl 03,5 a2lge (DIeS i L) lekol 1o o] e 0o 3 990 SIS 5 (45068
Sl &Sl wwal Ol plie Copre g balpd cpl Copte dejls ledol b Sl A L(BVF YRR
5 lab pyd o blaelyel £odge gy LS )0 @gdige wsmime ol S 58 ol plie Cupte o lamacin;
{VIYAE oan g (JBl3]) wimd o St |y (6060 oy dnwg sloadlgo ¢ JaSo o Jlo e dacslo
APOstolaki ) sloi o (ypadd 03] (slaJus sl ) (ol @lie 5 pimssST 3lulh 4ed Jlarly dnogi S5 (59
5 b alie el o o o 4L, oo il o Lol s 555 oleiosl il Lislel s > (et al, 2019: 71
YA ool bl (ialel diw) sl oas aST bl drwg Lol lacaygele lgieas O slazl sl Mol
Egoge dw ) |y 395 s ks ol &ygod WG o a5 wiS Lol luebl b san] (slayes (VY
3390 3 sy dialgs L Ll G & e pos Sygo ol b 53 dizled el (5] 9 138 (O i gl
5 oSy jl 39 p00l) pogasar ekl jod (o e 59 2 PSS 5 ouldl Clpi 1 4 g b el alts
sl oie 0 it (Lol Jds 4 g Jladeol ped 0 Cumen QRIEI I 4 ap Ol LB 2l
Lolys ol 5 ol canlad pac b oolyon g moee O dlins jd ledol s oan] Cuxsg 500 (g 5l 395040);
anlgs g bl KeS omed i) aby 4 conyliw 1 onlinl b lacuabd pae o pie g (6, B5000] a5 ol
B33l o] altiws 55 Gladiol 10 g9y Oy Syl (985 4 bl Bl g ) ol Gais il el 08

T Caws 4 (o0 5y 8000 g (s32y40b 2 Sk 51 (slaakad

S Fle
ol 5 olaz] oolatdl (oo § il (claplun olimdligy bole (n e Ol gie Jyisa o
3 ol (B0 VTR a5 5 plas) 9550 Jlos 4 loxs 5 csladlaio sle < Mol il (sl oliia 5
Sl gle Copo ops &Sl Ko g anlss Ol s 1oy0dS o oat] clacSin o aitun 5l ) 2 liice
5 L 43lse wllo ST el o b L35 53 585 3)llee <SG 51 st 48 sl ol 555k Ayl el e Sy
(W DY iy 55 g oile) b il 59) Ol 5a8” Jdno bl 59 OF 51 G VYO Jlo b (i
lledlo slaKin 5l i ol o)l (Bl glackiy s ssitxe Of lalps oj> ohlicalo fuoes
5 ool 55 A yoxie 3,90 TV s a8 cenl 03, Ol 4 olswd (sl ol disls VAT (yogad opl )3 ol
13 dgrge Camdy HSil Byo O oy wilog) ol b dBY YA pole 5 By (e35h) ol 0ad (6,5,
o1b s ol 19 G jS0uSy ST 5o il o 48 el o g kel (sl ) (S a8l g o altus
L 89y (2l @lio ;0 Slpsi pdl (cla Jlo 5 IV VA (o) Sen 5 (ole) wjlo plio | dnsls G Sl g
w ) o plie Copde aes )5 a5 (VA VAR () Sen g (SU) Wlodgs HHiS,50 o j3 (consio Jolge o axils
b5 )3 5148 Cunl B> oo 2 (00F IV (e g plus) Cunl 03,8 LS (o 9 sy sl
L oo el g solatil el b o 4 05yl (85 e 15 wydy90 (B 3 5 o Ol o e Cone
by g ks Lalyy 3 Coslal pas 15 (BarTy,2007:137) 5,5 )18 (o390 Silostuns 9 ol 53 b
(A DY han g SU) cul 03,8 osmn |y Of lie copie @Miane g Jlue by g addllas wlul o]
bl S g Ol @ bgye ISEe Jo Gun b o8 08 o o)Ll SLaliBl g g S mmenns 4 O @lie cypia



Y€+ OL’M) & fb;l.o.w «© 3)5bc)‘QQM412w o1

d325 5)Nea] 5 3> Cupde 5 by g9 g & oy Wsdie 31 l wlie Sl )b > Sk
oo S5 5 by g e (38) G ) g 3L lac)lud o el wlg e S cpl cdly ansly
oo il ol plie laptass AL 5 Ol ple b Copte daulgay (F) YA ()Sen 5 2teg) H5d
5 Se3Prten (SIPsS] (Se)Se (lise wb 5 2905 el |y 5 le s eloi] ol 5 Slaal ol e
(S9lite slhoged sz g0 Lalpd Ly il (6lajglS )3 VAV IYRA (0l 5 (11332) 357 (e | (st jlaome
el 8 gz g Wl ey 1o Canl 4518 oalislsjgo leS (o b agalse 9 ol qobio &0 (ol
sl ()l i5 s 5l Loy g Kool )3 0995 o 0alisul (65ysltS O] Brmo Sl g (o)l (slooged 5
L5851 (5 yloms 5 oS sl (6503 09 Wobiloy 5 OMSL O 4 95 o 030l o (558U Ml (5l
ailo ol Bpas 3 (grabyo 5 1y sy e (slacs)slid gl 095 o 0atl 550l 5 (5> (slip 3 alox ]
@lo)by o i3 ao Ol adg 4 ol &S wlea S b ) (oolge S 10l o 5l can; ol
S Jpame Ctloy g iyl ddp dee (SN S g Bpas oS i Ghjeel s s
L33 53 00lituly g0 (sl g dlo 1 oyglys 5 dngi g B 5 st owlsB 9 b otiolad g tjg8 Sac sl
Lojls g 0395 (awcSS Ol wlio Cupie b lo a5 465 len Ll (Ganter, 2010) cul Ol atie Copre
Lo Copie plesl b wlgy o a8 Canl mols 3,505, YOl wlio a0 LSS o pite ol ot ¢ gol> (g
aeled SoS JlocSis b (oS gl b delge 4 500508 ol 5 (ol — (sle] slaogler b (S
sloan! lapiuns lold i 4 o sl ol wle 4 LSS o pie wlel Gua (Claassen, 2013: 323)
5 (coloyj g ol 1ol lyjie) (ol oo g U8 Bk 5l o (S 5 CueS) adie L Ol (golai] —
Sl 3 O plie 42 )Ly e ) YA () e 5 o) Conl piamgST (65l 4 by canml (9
a2lse Ol lon g JosSis JSio b o s sliydl 5 Wl Wl olaysis dex ) ol slaypiS |
ol 48,5 )1,8 o3litwld g0 Aitud

it Syl Ol ol )5S ol sl 5 plaBl G Tl e Malli dumge (5135 sl

G pas oS Mol Y o jlao jl yi Cudlie Y ol @lio 390 50 B3 b g cudS b leMbl (gyglxen
5wt 23l (S 54 5 g el 5 Cupte B gjpsliS it ol s sy o YL F o]
LIV AYRE 05Sa0) ol diejyd oo

claaoliy 0y9d ol (b g (VYYA Jlo ) 3,38 o ol 09> Copte 5 ciyaobp 5Ll 5l amd Lis dgas lpl o
(03922 9 ol 3 (5o (Slyos sl (i aslyy g5 dw Doyl (b el 095 (ke (SlAawgs g (Slyes
2 g dmg T bl glatlle Cald) (o) ls dsby g (aby Bylato 5 (i JS5) o gol> 4ol
P (solums 3)509) (95 395 Mlo (LY> & (Jlrpll ol oadans (lul g 35 LI Bl @al
5 LS Cuwlin ) j9ad o (oeldl j05 dawg) e oy & 2P b 9 Sl b Seel>
Cosl 0345 doliyy (glyme b cunlito bl 5 b i slojlo 8 (ladin & (a29inS L 5 (g
(A5 YA () en 5 b, VL)

1 . Bioinspired design
2 . Integrated Water Resource Management (IWRM)
3 . international water management institute (IWMI)



oy OReo! o 5 T Al (5,001 / o, K02 g diod g2l

o35> ) ()i ks Lol slajilly I (S el ol ol dline (35 a2giinr Jdd 4 g Blogl ol L
ol 4 laams (¢lp Of lacuwluw e wul oanl b e clacusbd pac Juaby o cygps wol Coplo
Bl g oxl Gwiie 4 2B BL oje ol 0k S el b Sl @ 53 g 35y 0j ol Lol
Conl (6,5500] wiojls a8 cowl Gaenih culld O Ol Copre g gpyaebp il ol b culite sla ol
slaolinls 5 il 1 oun] polas &l abawlgas (5155 925k ¢ (5 Kons] (Mohamed et al., 2020:100758)
A Sge ol lacuslu OBl ) b Glrg U bl

Uy & cusl )l Wlegsge Cupie g Ghaln 0 Slatbom g g 205 Olsed Ko
2 e 0je S 5 0gSb Gtalig ol §) o) Sieal )b Ll )3 1) 05l 3 endile e Sum Cupe
Sl cimd 538 o3l ol aa g el oab b plaBl g (¢S el (sl dine} g o) Ko & o b
L5yl 590l slapuonas skl (BoOZ €t al, 2019:81) cuwl (olpml 5 (6 )Kosin] (gilodn LSS jolatoss
(Amer et al, 2013: 24) 55 1L ;)5 400 dpalge 0956 g oan] Cumsg calis b (Sooj

Iy I lal giluased Jepmle FSigt s Shy chb @)Wl (V10) ol Jate |
9 <S5k oty slmodis] & g5 c(sygoe pLSI (sl Shag (Vo + V) 798 0595 ol loltdl iy 9 * S, 51
e sleors] a5 5 (392 y57me WuT B (Shag 2 (Voo Y) S0 aibice 6y Ko0anl sl Sy 51, (o9 slandom
g lxa (b (Wb (5S0un] Colled oS it Sitan (V145 oyl 5 " olinyls 18 oo AT (5 SS00] >
5 ) lo) (31 8l e b (6)Siosnl culled )3 0T, 5 lgime (e polatods im les By bl anl )3
ol «gtopllss (VA0) sl i 51 3gad 51,85 B3I (1 g 6pglib qsoloi] (slopiun) (2,6 il 5 ()3,
eloiz] gblio 4 4255 5 s 00bgs (slagsyslid p 35 pe3 KLl 2iS» b € 59l — e )Lad» la Jolos ecsranil
ol 3l Gl clio sla by 30,8 9,5 50 oain] Cumsy Sy il cwl o) Koun] cla Sh
S 3l slas Lo g9y L slid & lalid 0 g Cuslad pae il ol gla JbU Copie glp &S b g,
Aapllas 5,8 LAY YRS (Ko 5 (6315 ) Cowl Uno g)liw (6iaya0bp ] o 5 4 wunl calisee (ol jlus
s ©)liy g 15 Sl ped Sl Six jlam o] 3y > adonil S (gjleclad jglaieds lag
lilom 2,8 oslizwl V) S s ;5 VA0 ams el opyaby clp Bgy SO lgea ol 5l sasecs YL
VAP an 3 (g pSmaeal g (pelad Jlodiod o (sloinl oo i ) oo jsbas (il gyl ()
(Royo et al, 2018: 31) cul Ji 85 <S8 p5 o] 5)b ges 45 (Amer et al, 2013: 24) cé,5 1,3 odlitwld y90

Lo )] s Codgge b pimw SO Koo sloodis] )90 )3 bty (ol buols bagy b (Yo re) VemngS Jas o by

. Ejdys

. Anticipating

. Inclusivity

. Social networking
. Strategic vision

. FOREN

. Becker

. Saritas

. Martin

10 . RAND Corporation
11 . Godet

O 01NN W~



Y€+ OL’M) & fb;l.o.w «© 3)5bc)‘QQM412w oA

e |y g )liw ' yng g 5 28 o Colin o] Coows a1y Jb ol 45 Aitud @By 5l (glac gosme 008 Lo
5 oo gy J Jl opo; S ilogry) @l & oanl o @ly (28 cladlug) o @by 5l glasgezor
G 15 o 3,550, S$ laisds Lo g0l (g50)a00 0 &8lg 10 .08 o iy o K] bbdid o ppouad bl g Joleo
sl 38 3 gl cpe (Bezjian et al, 2020) w8 o SaS odi] Coows 4 FAMle (gla e (g5
) Lo o)l Siymelig @jb oo w335 g Jls slakiy) (bgn & o5 gt S 5 (al,. 2018: 31
5513y 0001 3590 50 555 4 dmd ojlel 4l pde 4 48 ol 0dd peds Ban pl b Colpods 48 ol SOl
Slp 1y ol Gan aw (YY) oLea o Teol, alass (ills @ 1) dgn g0 Cundg g caiad (VAAY) T Siogid
@ 3)lge opl dbawlyas |y G)leie \S&5 byl blodges ity 5lo3,S" o3lisw] Lo g2 )liw (g0y40b 0 51 a5 Slallas
P oSl da (Y dblojle (900 STyl dae (gilwg 5 od B s () isS L il
o] Yol o8 By Lilate JIg 5 Lo claanld «lbls) Sl sgus (¥ 5 oilyiol drwg oyl
ol D95 o 03] & Cans (2T i o9 dbul 4 e Lagy sl ) ooliul gBly )> ey e S ) ggdlley
Lmdliol dod (59 oJJJ &S And e ul‘““ u‘/\jw 9 L')‘)g..)uo 4 wJJJ )’\ J.owwo L;bbdt;wb By u"’tﬂu‘“’
Dgr 2alg3 01 (cgmgtiom 0aiS jastie oyl e 4l K8 5 ST Slohidl b lolsdl iy 9 ol b
Jibs 5 plodol o (S Ol Brme lab o8] ) gt b o Baios 0 (WAR) o)lSen 5 (g5l
EMpass  SeSume CuSlle g9 ¢ puiio i 45 Al Cand amD ol & €l g ge (Simd g clainl Jelge
Aly sl Colus 5 (SoSue doly 13 CogSu e ( JsSume 13ly 55 leld Cuwpyw )l Caw py puo
Beis > (WAR) o )Ken 5 ad labnds lodgy Hl3S 5T gl O Gyan line 55 paiitune jobods — SoSuse
L oladol gl 53 Jlockis Ly b aliacSasS olipghiS 653k csladyaly o> olyie b 35
S 9y Dl s 9 biuwsjd wins wgd LS glulid & (SWOT) Clgw o yle jl S0
g it 0 ) e enly Colisyd 5wl el il 3 JlocSis Ll b pobiecSesS o3pokiS
S Capde » Jse sbpliin 9 @S Jelos oS 5 pllidd (laie Lo s 3 (VWAR) e
a0 ol e a2l Ca e 0B (slion 5 (5205 Gl 1 1053)90 aalllas) (mgennl 35S0, slive ol e
LSS Cupte ol slagsie leieds |y praw o pides (odlaidl 5 Jastecumw ) Jolos a8l Cuwd doeis oyl
2 oldel Gy 50 Ol Gl iz iluild Glgis b oS Gais 3 (WWAA) Lise)gi g el lazily O glie
oS b ot dbaly 3390 Ol lu o559l Jlas 5l a8 wisbl cuwd aoei ol 4 € glaige; ke ol
Do 03y i elexsl e ed B 5l £l g (Dgd gl SheSe G B 1) 3 a8 s Ol ble
5 gomo Copde sl 2leylSaly g lul > Ol Gl plgie b og s )3 (WA olKen 5 Sl oy S
2o Ve 4 dopd ¥ 5l (6559l8 o o ol laly bl (b Of e b ablie (dly 08 ol €5l e
<ol 51 el pose g 0pdd e sbrogud bl wdgd by (cibre O Copie Cuonl p wgMeds b 900

1 . Kahn & Wiener
2 . Schoemaker
3. Wright



o4 OReo! o 5 T Al (5,001 / o, K02 g diod g2l

SIS o syl oL50 lgie b dgs s 0 (Y-V+) o, Ken 4 \A.::bw 23S ST uejs g ooddaw
bylys obj)la bl o ol Lol oli8l 4 da g b « i ddlaio S ol &le Copde g (ghydeliy o
9 Yd..\a.’?bc).u& ..\.»))5 um u] Co e d‘).; |) L;;Lb.))...b‘) 9 du}l.))) ddlais L)"‘ 5 L.j L;Lol.o.» 9 M).C- D.A.ui
cod ol o ax)bSy Cope glaions gl (e JSgn i lgie b dgs G 3 (VoY1) ofylSen
Lg)l.\.'cl.g “.j &.J’:Ib).g u...zalf Lﬁl)'f as BYRVIWPIRL og u;l & «Q‘ﬁ,‘ 43.09)\ dob)a aslsio 30 (el d).g)lf o.A.J..J u])...u.,
a5 3 (Yo A) TlogS g LooS S I i3l Wb wod oly; sl g bl ials woys ¥o B YY o b
63959 sl puiio 5| o3litl b €uin Wl)) o ddbaio 1> O plie Copie glp b gyl (320l lgic b 29>
5 1Sy sSgy sl adlale cul YoYO (gl gl & &l 4 Jsae silel 5 Camex s (i)l ol
L g aalllaedjgo 15l dnugs oai] slags )l 5 O Sloa slodigy Hlsie L ag Gaios )3 (YIA) o Ken
o 4w bl 2 g ol |y o b bgje glaceabsd pae g T ojp (sl Sl slasiy) (oo Sius
Sl gl e ol Bis Gladd g SV g g Camio 5 (SSB Lisu bwg O edlitw] ol (clapsums (6,10l
lsie b og Baios 3 (YY) ollSea 5 Telypull a8 ol 1) Yo0e Jlo b Jod LB (o)l Sl
o 3 an € 9Bl 03 p3 Ol SheSe Gua b b ol )L copte ogle siloae
buger &l (i3 gyl Jla pod 4 ol cuiel 4 olowd Gua b ogrge lacuwluw Jdos o b,
G919 Olgse Limgi Slodl p ygye 5l a3y JWB YT o Glp € Jgene Jlg» g €93 Lawgiod 5 €

Cald ULW‘ )'&“"L)Mf E-‘QW 50 u] P a.\,uT =y )wl> Y3

B9 %9
o518 (sl gy ol (&S cdimgfy oMbl (65135 05 jlato 5l g Cunl (53,1 Bum bld 4y 3l 340
13 5 o Si0ri] slasbsy lyicds GBNY b il (slacuad pie 3,500, b 6, Sigpylin 5 oy il o]
2ol p gse Jelge adgl cused ool pslaiods b5 )15 oolituly g0 (imgly cnl ) S0uS b oS
5 o slagingl 9 OVl p ogMe iagl s je cpl )3 b ooliul Slabls Cllllas by 5l ekl e
ol by g Copte plojle o oledol s EwdYl dluwl widg asby Of oun] £ege 4 a8 Modliyn
sl Ol 5 O e85 sl 5 ledol ()l csladalilel 5 syl «lodo] il ialel s il
Jolse B 85 518 () g coudyge (03 Bl ) adsl Consrd cnl e i8)5 )5 elatalyyge et
sl asl (imghdyee Aliwe aabl (gg) Vb EL & dien llge (oS Jelge tgd olulid (gulS
Solre g cde cunle 3590 )3 Cou b s 5L 4l 339 byl oan] 3590 0 Slsebl b (gas b g aiil oo

. Mohamed

. Shirmohammadi

. Gupta & Kumar

. Proskuryakova

. Sandhu

. Saraswat

. Global Business Network (,iseuws sl 45us)

NN bW~



Y€+ OLM} & B)LM 1 3)93‘)‘.\4)4)%419‘% e

piae g Juol o)yt 93 caonl g plool ko 5l odlatul b colesy g sl cowd dy puss (glav )y (sulS Jolge
w0y bl )l JS S 18 eslitalyyge (5 Eg ke dape )3 g plulid Sl slacuslald
oot ot g Ll gl Bl il 00 o] sla i 5 5 Sio8al B 33 551 agoss] oSS
ol Ul g 55,5 6 oy 9 455) ol S Ko g 153,8 oo 8 55 nelS,lS 3 48 (31,3l 51 s Y5
2ol adgl (cloolS,)lS 5 Lol jouias g S )lie a5 aiea8Me 31,31 51 485 VY colsyd wing Ol g (el il s

ol 030l Y o)l Jodn 53 485 VY ol cwlidcumes lastie s5us @eed 5 s Bl 4 g ol

O i Jiy b oo Olaiuiia ) Sy

hzmg) Sk S

BIECARSS AL RIWRES \

SFS @Y bl )l B A (i) 85 Jeass gae v
Jbo G b 33 o el dible ¥

sl g Cou

2> 35 ilwodly poi) e duda (pl 3 A8 IS (B3 b (g dnde SO bl Gaios gl Al ye
TS ) 85 8 ol oolinalyyse syl Sulyd > Wl e oS )b Jleisl sla g B g pladol b
el 5l olkdel b ol el p gee S el olold slateds pgd dlspe 3 oS
eloe 4yl ey 516 b atlgd 5,5 Bl > SEASES b 5] gdly 5> 05 o3lisel (PESTEL) (g
Cauaied Lid cpl 1y el yas Ol ean] p Pge S elge (clailsols” ldlas als o )3 szl Sl
Sl e Jole (838 1 (S ST 8 pb (G985 ialasme (5ol sloial (olaBl (wl)
Gl o 85 o 58 S Jlse cand )y sl wob g 3 g M 4B Eo 4 B 3 05 e
ol 0201 ¥ 0)las Sz > 08" Jalge

Ol b ol iyl g3 138 556 S’ Jolge Y Jgan

5 oIS Jelge o>

A Gpas gilocSin g« plie o S35 Saw Be b ol upnen (Jole 0) elezs] \

(s rcluy; IS ulopw o Hdle (I3 (AL W (ol ¥) (solaidl A
B e 5 lo puo

ilooyd (s yued $5guiS ol Sl odlisal )3 gyg0 00 St ML dhas (hole ¥) S5elgiSS ¥
Sk b glac]

ol G Jl (86 el e 20 (ol V) (ol ¥

S ol )Ll oyej 08 1 oS (Jale V) (aratins b

A cad ol giloed 9 s lors (yled ol o e (slacsliw (Uole ¥) 5588 i

S5 )90 3 Cou Ay g S5 3 S (553 5l o)lgd ged b bl (plolid ) pgw alsye
Sii Sl Nlgse 09l & Cunl (2958 9 e Ol colo pol (lpdn g9y AD 4Dy bl (olelid
Aimd )3 5b cou 1) alS (ol e don Algi o 4 Mitad Sgpm (sladigy byl (olo ;500 4 .S b

1 . Political, Economic, Social, Technological, Environmental, Legal



1 OReo! o 5 T Al (5,001 / o, K02 g diod g2l

23 el 3,09, bl 2 @ly 3 S (oo 3Ll |) Cupalad pas o witas (i Sy )2l 29 5
Wiejyd shol (lacualad pas wiloi o Wl bagy )l cdlo |y ol (28 oS (olgs o Sete () S50k
kol i yn bxal 3 s lolis BB Bl Sl )3 5 (Spé Gob 5 Ygol baglptey it ing
il pj (Shy aw b

6B 15 5 Cuenl cpyi sl )

Shbinoin 5 Cuad pas oyl ()Y

(VEE Y5 (g 0) W)y 5503 &) Capmd g Sl ¥

WS )8 ded S 3 S yide pulie olil g o glolid (S Jelge B b (or ol

Ho o 3501 25 aul)d )3 oSl wigds H)S5 S8 dlsye Jolge cal (Sae dl o cpl )3 oS 0 Sike Wl 4]
o o5 o Se8 (@bl Y Jolgs oaiSabnl (sl glpe caled)d U358 adby S Jelgs 0185k
A5 ol 9 el s ¥ o)led Jgio o5 B )5S

Ol o 13 S 039 )3 yudd ol paby T Jgu
Oyt slagys G,

A opie sl

o

- 3

|
v
o9 lasygld ) g liS ke ps v
"
[

rol Oy jlad odlatul aebiies p 51 Vb sl i Cand Glen Sl G0lS (Slacuabad pas jasiis jolated;

Cugonl g plogl ALST (23 0503 (IS 56 a5 placl l3en 23S 93 ol o1y Lol b 05 atalgs B o
s N o (83 005 (o5 g bawgio @l (6HE,8L Cuonl) 5 (o8 5 bamgio b plogl) bt S il >
b ple! CGyre /0 dae b Cundl 5 plagl Bymo G e . 50d Jas (o0 wlide & & )S gla wlids 51 Sy
@ ¥XY olde G ] Cpo ¥ oojlad Jgda 55 a5 cunl o5 Cuonl b plogl Gyme +/) dae g bugio Cuonl

Al e s 4 ) daly b ) canlad pae — Cuenl e cud S cpts Canl SIS il

Cualad pae jLkel duwlo s yilo £ Joaa

p s

o Coonl  bwgle Coenl  ope sl o
ofo0 <IY0 s oo
/ey o[+ A KV TS

Ty = b (Vb
UL"LC ‘JAA))J ARYS ﬁ‘ﬁ i oS culi ‘_JUQLC Lgl).sj o)é L:.wy DML;:L))‘ w.sja_% pis )L.m] rll‘d]a.") (J"] P a5

Siss Byxo N5 J €V ,N) 0,5 iy dde sdimd i | 5 (adS Jolse dliss CByre M el | €(V ,M) 5 (s0lS



Y€+ Y yluno € Bylowd <0 Bygd ¢ jlaly ypd dlomo Y

J opd g oad bl 1 Jele cumnl (f500Bij 9 J 08 Lawgs 0ud ol T Jole pleal (ljee el (5,5
pae il Ryl 53 4 39500 518 & bl (sabasy (sl g dumlons ¥ bl 51 (oulS” Jale o Ll bauwgio ol
(YVY YD () San g ()95 o) Canl T Jole Cuualad

(¥ eyl

R; = == _Z a;;Bij

n n

=

St sl g ol il Glyeds Jgl Jele 93 93,8 o0 plool lbjltel oll s lacoalad pas (saias)
pic > e ol ol </VO plogl 9 Cucnl adls 93 bwgie e Aol g o bl lags i slate
o 3l Wb oo Cgmime Cunlad pus wdly </Y0 Sl it gl Jude & lelse g 29 00 48,5 i )5 Coabad
03laiold ygo Lagy luw )0 g ol plwlid (alS Cuslad pae lgiedy aidl sl 1y Jlade oy i a5 Lole g0 50

A3 o L3 1) 93 0)led dlasly poluol o pST po Slital g juess (Slal et B 0jled Jgda XS (00 )13

Lyl i 1 0105 32 Cunlald pis 8y0d 0 Jous

Coad puic 0403 i Gy
¥ o cad
/A R PITNCM
-0 o besloy;
-1AD O Ssysld ) (5 1S ale puo
/5 Cured>

kol Cushad pae 93 lgieas (pg5 (sl ysld 1 (S wlopw 5 Of sl Glpin 9 Jolbs guls pull »

ke olol 3550 53 () oyl JSU5) Wb (g Cuslad pae 93l bl lag s g L] ol Guios

2 Calyy (985 )3 D (pgd gyl J1 S5 pa il ol sl o g ad e s g con s L gl
LBl oAl puSxie (g5t Bl 9 (S Jelgs (Sep Ad x5yl

Okuo! ot O 2T glags b Y U



Ty OReo! o 5 T Al (5,001 / o, K02 g diod g2l

(299 g9l 51 ookl s g ool I (Sacumlonw) 48 2 (32 31 (gl 355 gl (G925 Lww
oyl 4 sl iz 0055 (S Ly ol SUS 3g00u0l5 e 605 olen i ledol oflgl 1 S0
S o bl g2lsh g hawgw cladk oy » ) aws SW g s 0l iy b Bl S e
iyl al gl Copte > 2l g Gygld Wiy e 3250 slagle Jo 4 ki gl o gacusl
@ 43S laole olod jd sl o 98T Plue o p)S o lpde g 3)l5 dgng oanl lp (sladusl Sl
row U sl olaod) jl (y0d ylpde olod ] a8 4l jl Cudle Covge 45 oabaibla g 0409y Jilue olulis
blio 5 S p b O ol pape Susalsl T ol dltens o 5550 9 A dodily (slaaslip g Slles
S oo St b 1y (0L Hluw anja & Ol oo ogasie slaySib 1 eslitul b g (canope ©)g0n
st oly e (Bl 5 gl glae gy s b 4BIS (glaele )3 o e ddate Sl 395 50 (el
Hlosly iy lediol s ddate dw > Ol caboye (glp (lands NS ¢ I S s g oyl s ol 035
o950 ol gy Sl ool b oIS Sl oy T adg sl ol ptib €858 G gl 5l GB)l5S ande ol
S pdyd g pye Jldiol pas o wSlo oladile b it Slrssi (aid (> s ol e el Lol il
iy sl oed 59y g ojlate (iS50 b plapbls dlel )3 SYsb sladho wad o] Jld o (Sl
A dinlgd il loddanss Ol CS 0 buwg & pogase sloyd (S s bl Ll slel 4 o 3 Cunen

D O oy 05 5b 3l s Lol sl Sn35 g8

(029 S5 yald 51 oaliisl pus o 1,5 ouis] (aCuwlw) o5 (Jg Comd O 1093 (557, aw
035 yiv Jigh Syl (S5 4y g, 355 & (198 (slodentiz o 5> gl (sla B L oML g Ol S
OB les a3 ool 4 oylogds O JUsl b et A8 el | ladiol b 08 ol Wlgtn b
sly e sbag e Sl 958 ©)lig 9 €S b W) Glrde D9 o0 golae ulme )3 (93954 9 Cul odugal il
ol 035 (30 MalS 2 L i 33 o 08D (slyy ilod S (K sy Alg) L g Ui poun ) ol
A ASB Ll )las ]y 39,0015 alsag, 5l cudlyy 3o inio g Wb oo (St srdo > YU Bilas
o om OB  ctlsy 5> sly obstial 53 gy pn Loy g 3,5 o0 )18 glio L] 3 JolS g0
odiz] & Capnd (S0 e S oo (295 O o8 e 1) g ped & e gy I sl ped Culge
JRS 5 oy ool Jil e ooy gun Ll attn o355 6)R53,5 oo 4 (35 41y Logiasie
Ol elaciend s 5 Sin b lismes Lol cuol o> (60b; o] (ppd aw (slad 5,05 Ol Gyme

sl ol Ol b 35 dad el iyl o Lad>

(029 S5 59Ld 51 o3kl 5 oyl yon U (Sramlonw) (lieds S (gl (Jg Comd Ol ipgm (S92 )l
Shassl ) 1y Ol adgi g a8 5)lg 1) hed] g OMSB adal 5l O Mg (y5ld Wlatuly S5 8 b v

K Silye of Gl oob) anie Wb pdye Ll @yl 293y B ojlula ps O bagyolid cpl dae 4 5,5

LA Jlo il oladiol 20§ olio & S5 b o] oty Tl e (03 51 192 5 dem (fS8ls3 5 51 glis ol 510
Aolo sty dslllas



Y€+ Y yluno € Bylowd <0 Bygd ¢ jlaly ypd dlomo ht

Sl sy lizmen b (oSl lacasluw 1S o odlitul lagsyglid ool 5l o > (89 gaione
Sl O ooy claasky 5l edlil b ylmo Cople g ke Glomen gl e Kaly 5 1559 00 ol
cow oyl g Canl Sad s Of Aliue a5 05l s WlaB S8 oS sde Cawd (0 L5 &S olaygls b pd e
R odgeie |8 A (6ylen b s G il ossl D90 50 b Muldgdl Cunsg sl a5 Canl oo
5 3 S (o0 o e 2350 ) S Sl (s £98 S b g wlasluil oy e 50 O S5 olSt) i
sloaljy) 5l (S A8 o pasitie |y (i g b e e g Casl adb fas eler] il jle S Ol
155 e opie 5 T 55 S S S 3 g il 3 (st ] S 5 e

90 o 5l el (o o Ol tatigs aiabay g cunl o3l

(0295 S5 y9ld 51 0oLl 1S 0uia] (Sacuwlow) jowr ool 10,2 (552 5Limw

Jlo iz jlagh pledel b 3 (Sj 29y 5 )l 3 QLS 085w 5 SIS SS 3 ()l e B9
&K Sl S wloals ploal yyhe sladilbadial drwy glp ]y iSa sl g IS Glo ju (550 ol ppto i
o> Vo §) i e i ol o plos] ) GlbS b Lawgs IS olael o Ll gy gy ) yglie
PB ol gd aib)S el b 4 5 03,5 has Slea lan )il b opd Of 4 1) plodel o oML
Oxed A8 (gilwo 3D ueys Ol slio i )3 g (6yglmen |y la iyl 5l do s B+ bawgie &g a5Vl Cal
p e b e slab oll S e cuad b 1) haed] Ol Wg claelSiwy S a8 s
Copto piamw 45 bl s Glisl ojlal Jyee 0 L clasletle g cwl 38 bl clagdess
5l By g doyd B il uoli (ol g sl atsly sl adar 5 tadsnr lapd Jold Ol Gpas diedon
@ hyed g 395 ule) (S50l e (Silomo (slajlas (6 pd (Solane 3 S ealisl G (slass
ojlgl Ay o a8l o o )lse D e B slacadss wisl atsh T hiue ¢ (edgee (65ygliS &S olaasls
ol e oMb 93 5l Ol o 0 )3 Aiged s yd e ool

(5 5 e
i g (laibulis ldllae 5l slizul b s pbul ladol b 50 o slbgy i gl B b pols imgs,
slagysld o (o)l ale s Y ol Caasd . s Ol oy gs By ead plelis sudS fele Yo 18,5
b 3aimd opl )0 odd plwlid Jolge 04 (gaudiwd ;.j sl O g Curer ¥ u.,j slcwluw Y (pg
9 00533 glacuwluw 4 (WAA) Lisug 5 (ceils s Lwlyen oddpbol b jingh (S 5l Job zbs
o 55 (YR) hles 5 Lallie S e o)ldl Ol olou @i Jole Ky olsisds SeSs ogd

. Agritecture

. Vertical farming
. Indoor farming
. Gupta & Kumar
. Sandhu

D W =



h v OReo! o 5 T Al (5,001 / o, K02 g diod g2l

o1 skl (WAR) o) e g (g0 (ailiads 28 0o b 0> (nl )3 (salS” (elge lgices cng slasslid
b 2 (1Y) by 5 logs 428 o AT st 5 )00 Sliaaes Sl il g JlocSis e )3 00
Jolse 4 5 525 13 55 (VWAQ) ol 5 g g 115 oo 15T Lo (9,8l aiz (slacdlo sl
S o 0Ll (l s Sls ;g (5)li5 ey § Cumox

pie Jobo oty s g oyl 0 ISl 9 O laculw Glid 50 dx dope
5 o @ly o e oo 4 o Conlad pus I By i8S 18 gl (2505 slie (oS slacala
Wile (g (slacsyglis 5l odlitwl oan] sy adllas (! )3 .l pie oyt G oail Cansg 3590 53 la Sl
o1n] 3 48 Lne (s b 43S Jla5 ) Clad pae G lgiods g shunes] S| Ol Mg oy (659U ool huas
2 ol el 3)90 )3 Al il (5,5l 1 edlatal pas b 58,54 5l b )3 mdy Vg oy ol
2 ) 1Sl Glacwbe b glhew Jo glacwbs | Gib Of Glcwle cip gmed 4 35 ohdol b
I gl liwls So gyl 2 2980 (2995 )l Sl (292 9 gl Blaie )3 ol b 2005 o
Dy 385 Sl o i 5l 15 a8 ol oai]

g dnlgs g0y ad eSS b pledol o cusl sy Salyy aep AT cle 28 Jgl gl
locsglid 5l g sl g yed Sasel gl ol e Jo 1S3 & ki (il 1od dgius 5 Glpde &5 y90 )
et JocSis 5 Ngb o plod Caspuds dunjp; ol @l i oolitnl O de Cople Cax (g
O pgad 3 Slus s anylw cpl )l 1) o8l gly eolatwl 5 oS s ol (Kb &S sldieS W 5,5 )
eople 4 g |y Sldol 5gpd ohlie Jwsis I oy g coddl oo ploe sl pldol b <)
2,5 Jalgs ol

Saesih o il g aias 1,Soun] O lacawluw 45 aas o (LS 1) curdg oS (Jg Cann Ol pgd (g2 b
il e Lo St ol 00B4LIE LS 05 ol Mo s sl (6,50, dliads (59l Lol 15,5 s ool Iy
5 bl tals (Sas Sl 4 ej e ol loojius ) qontnd O digy Bpao o 558 iojl ol gl oS
Sl 3 1l 6lS0a] elacasles & dog b oyl WlEals b, len 55 Slle sbil o
SBsysld Sy 53 886 g ot 0053551 slafooly (lzmen 5yl cnl )3 Ll il (olaplS digy Byas
s g ytaod ooy laBg> Sl (fakedy (sl g St Ol pgus ol 0 s O oj )3 g
Y gane izt Ol ppngom e po yioS LBl g Ol LB wils 1y (gyskd 3 (Ul oS o (Mg it
P 29 SlosidlsSs 65,4 b gl @) slisly > golsn 13 29290 slaglon (silopasitio b roine
w2ld ) ol oog 13 5 lacsyslid Sl ol (gl ope sl p3Y ol ol o8 At e ol Lol i)l se
ssloanl pole colw )3 g e diue G il (8 At G o511 kg an b ol 3 O s o 4l
Lol

Cupde 3 (ng Ssygld Sl (58)5 a5 1 b (30ed (g 9 e oo ledeol il 53 Caleg)
Py Jinlgs bl dnole cilisie Uil Cgllas &S G (6 ped 4 ey 0] (Sl 3BT L 5 Ol Gpae ai
olodine sl 5 olnde ol liadom 505 Jols o5 5 nlss Cugn b g 0d5j 10 S @dly 3 juw ool

Caw|



Y€+ Y yluno € Bylowd <0 Bygd ¢ jlaly ypd dlomo Y

5 aoxsymlb) cul oty sloo)liS g il plod gg) p okl (ubaSS 03985 Jlis 4 (et
a0l 5l ol 5 i sl gl cmogonal (39) il clgsds bagy )l 5 (AY YA (Sen
S gl S 53 @ly 53 )5 ol ity & Camd (ool e Lagy )l )l 58y Jrily paST 2 oS
d95se 4P 4 Cund (Shiadsn (29 sl (g5l Jol g 35k aol aSl @9 e o] gt sl
Oy (2Ulg a8l Wl @ Gl (I & (gliaden D)5 o0 Glpde 9y (e @)l 2 &5l € ola 5]
dxogi g1 e g 4l,Siosul (slaolayd S (60 e 5T 295 0 40P e b Jlie (sl sl s> Y s
5 I ol €05 oozl aize ol 33 53l sl g SLasyld Jiiliy  izmen 5 Ol Cajppte p3 uk
aSh it o] w3590 53 oleal (clao)i5 W8l bl o o g liw il 5 &S alie &Ylgw
2 Sl ol D9 et 35 a8 (pl edes Bun S (glupgeai |y sl o] S Cllge wbeS e
Sl Jole by oga & stun (53)lg0 (Son wit] pre sloglpdy b Gl ladel wd Ol ojp
5 Comer ol Glacwle (py clgnld » @Sl ol cad Gbglpis e plc e
St S a9 lpde o n Sladl Jolge Sloganas b & sitd (53)fse (San Ol slacsloy;
Sl o] (gl s ol (yam 55 13l (imgh @l et S| St o et |y gl sl Cundy ol e
5 SIS oS il e inleS S dus b aonldl s 359 b &8 i oo (b lads) b 3
1y osl Glils Wl oo (B0l Sloganad b Glasl lizmen Ll i (o SaS 55 S0y s 4 & O lmy
Mgl pae b 3sl jd bl pd Ol diue (Ygiae 5 Glpde jepel Slesewad s leds A pus
@ ol 2 polag ixie MBI g cng (slacsysld ) eslitul pas b odlitul 5 O oje )3 |Seu] glacasl
ol Ol aliane )3 ool b 0] Capnidg 018 jasuie Slal 5SSy

sbad ) pledol e (3yl) loasliy (2l b (o) & gin CWlas 395 oo Sty sipg Cl 4abl
gl (985 slops 3 S &S gy sly S sl yabls gk wixen 51y okbdbul slagy i
9 Silwaed 2lo (6503 slagby) Sl Wlgs oo o SKdmgR (pizmen A8l am Slahng aletnd Ml oo
b9y S 5 S ealitl S5 il adlais o b olediol b 50 O oa] Cumdy oy paliiod CBSS )
aylocund Wl o 5 diao b Shmelin b e Y oo bey ale (6)0un] Koo glaitg, b gyl
Bl gl gl iag

hady e o 18 503 Sag) 51 ST sladlo o o o b agalse (sl 29 dlaitiy Gladiol 1o olnde
T A ST PP APCIE R P RPIME RV G P
2 Spgon ) Ol oje slasygly ladol b ) ol dlie Vguo 5 (lpde & 3550 drog rizran
ol 5l eslatul b wlatusley cps > gl Si g 10,0l 43 Lulosl o a5le Lid 5> (i sl yed S o pSe
S cdyign @l 2l ekl aiadgn slml 4 5l aygly cnl  eslaal Ll anl 36 O low » g ly

il (6905 03] T gaiadbon 5 "o sy dnsgs s y3 il p18 5 S5 ol

1 . Future literacy
2 . Future intelligence



1y OReo! o 5 T Al (5,001 / o, K02 g diod g2l

P g

ol Bl Jlo ol dllio oyl ¢ Jotus odimssl ladsl 4y Ly

&bo
XY (V) ) gl Glrae Olelllo dolilias . pao s (6, K5 )5

NONWY 5 9 o sotin fas (AYAY) . ladol ()l s aalylol (Y

oledel > (SB Ol GBpae (2lad (g5 o)y (WA csige iS55 g Sgmmme < 2ol foging IS5 105 5 sl (¥
DONO-OYN (V) AY o Gl olbl it (clo ying s ul 2 Pee Sinyd g slain! Joloe oo 4

5 S Jolge o 5 ololis L(WWAR) Ldeupd olomdd odljaest g (0L ¢ I3 Dgly codgmrp ¢ Bliase (o (¥
(3 Ol 2y50 adllas) (mghrodil 5,05, oo 2 Ol plie @S Cupte 3 Fse slagiiy

94)1.»» Lg)J)delJ)J 2 Utbliu?iw FDUOJ L;)iADMT (\YJQF) Ao s.)l))AWDL» 9 ul)y» chod}CL‘a..a.‘o ‘,mlb ‘Lf')‘)")’ (Q
M= (V) T oo bl (ol i) taslllans jge) (sladlate yiolol § (s 52,400 p dguo e

ey i ool pledel 38 ) Ol Gl e lojl (ITRA) e i 5 s il (F
AYY-VFY ‘(\) Je :L;J)J)Ku.w[«wd.&a[}

ULW‘ ).Q:w UL) oK 2 uT J).aa.n ‘_;0.5 aalllas (\YQV) 20 sé}.l)‘{) 9 Oy cdl.w:l)ﬁl Dgrume ¢ Slioxe b.)l)u.>l> (V
Jyy-yay ‘(Y) )£ :w[w.ﬂj 4&«4};/‘) U/'

oy Cupde sbuoly jo ol slo 5l by sl llgy aSus awypm (MWAR) mw (S 5 slpe plu (A
—ONY (Y) AY o lu] (cldlss (clo jing s (Olyls bl o alad i (Bod iSu sl s 1650 adllles)

FARD
https:/ www.mehrmews.com | o/ 0 Lo a0 1Fee sliwl o Slpdol [ Kuii b5 f (VFr) e )55 (]
[/news/5185220

A=Y V) ) s plio slaid] (paol il (6350 dalllas)

1dallland yg0) (glases oy ol JGsl el 5 (eloin] sladoly (W) . Jedazwe (s pole g ounlpl ( SBlad (20l (\\
DV=YE (YO) Vo polbici] clislpis doliing iy (ool 39 03i]5 & (g5kisu 5 Jloxelga sblcuig

ol u-’] Bl Cundg Jbj)l sy .\J)lf &)l EU.J S5 a3 ld (VYAD) Loy 3gld cope 5 (sdne i ) ())"
-4 e :u[e,&alw oKl :”‘IQAW r:u[éJL.o o pdo WWW})

£55 L oo (WWAY) Laagie Juol 00]) 258 9 (sine «(splb gy Slarodw ((gamgo Lo Jlaue (o lasl ol oS, (w
oliwl JwSis (oyme 0 Gble :63)50 adllae JloSis bylys o oliwgy sbaylsls 6)5];.»15 2 (o
FEV-EYA (V) D o livg) slo jings . \qao

Sloledia 4 obcws Ganjla (WWAA) Ldeso ¢ Lol g dose ¢yl 3 ¢l odliule €10l cg 0l fhazeo ¢ Yl (\\c

NN o iolol Jle (gl9i6 guno (WWAQ) o ladol o] islel s (V0



VE+ Y ylianoj € Bylowd (0 By90 ¢ sy s Alomo )

FE s iolo] 5 s oliss olas) il 1> JloSits Loyl b obiiocSa oS 5,508 (585l (sl punly ulow
TV-¥Y )
YAAE (¥) Y o oo (olo ylojle Co o (ylgaus] liwl 5 S i tadlllasd ygo) (555045l 3,50,

elonl Calop (W) umwdaso (25D g dlgademe (Shwjle (anlj ¢ solo ( sdlo (blull asbie ¢ gllie (VA
VYA 1+ sl csla g olaial Gl 5 555 i sallansyge) (ligliS ol 3 ki
VY

sl guejp; ol maw S g Sloj Slpss duglio (WWAY) Lo, (ywyde g Ldydes (o3lye Abds g lae (V-

o Sy pde ly ol Kaly o olpl jo ol Ole (IYAF) L een (o palls g ol s g yales ¢ law ¢ Sllabs oo ) (rr
. )ﬁ—r;uao quto.b :””‘Uc).e,o )/cfg/’d')-a.a&)}o)eeﬂ Lo[ww).‘.uuw[o.b U"/ﬂ/u] )I )RS 9

SleMbl (gy5ld 5 idgh (giydely Coglee 1lhanl . lpdol gl M udb) (AYAY) eldlgl ol ks (vv
ol 5154

w)J.\n dljhwl.w) ulﬁ‘ ‘_;Jb))l 2 LS»ALJ\) (oaiii L)"9) D)g)lf (“ﬂ‘\‘\) )W ‘LT’L") 9 S0 zb.)yflo‘q ‘ML‘? ‘Lf’LJ (Y\r’
NV (V) D) o ylwl (g5y9lisS dawgr g dlaid] colidze Sl ps 483g, 3 ol adgs y> O Lol

Ao, ((j/u il xje .'cLJléwJ/}o) dediolfple CMigud duoye 3 paS> o.bg/’d[m%)[w .(\\”‘\F) Okl b e (Y()
Oy LIS i e 0SSN (gdeme ;3 pleinly 4 o mgiosn] (g
Yaa-ya

dl.m)‘l.w 5 Ay dl.aui‘:)‘)l » _\,Sb L ;.j @L'.n )L\:{Lf‘ Cupdo o Cped .(\\'"‘\/\) YL I ‘u.’.b) PREAYYS colg..))'g. (YV
AAF-3A] ‘(\“) 4 :y/";«:._l.ie,oi Conw jlaxo (J)J ‘5)9.95 R 3890 duy.u) ‘559.)13 uj

References

1) Abdullahi, A. Sadat., Salehi, S., Zahedi Mazandarani, M. J., & Zokaei, M. S. (2019). The
Social Construction of Drought among Farmers: A Case Study of the Central and Western
Parts of Isfahan Province. Journal of Rural Research, 10 (1), 114-129. [In Persian].

2) Ameli, S. R., Bicharanlou, A., Bahar, M., & Gholami, F. (2019). The Conceptual Model of
Water Communication; the Potentialitis of Communication to Manage Water Crisis in Iran.
Interdisciplinary Studies in the Humanities, 11 (3), 171-199. [In Persian].

3) Amer, M., Dain, T. U., & Jetter, A. (2013) A review of scenario planning. Futures, 46, 23-
40.

4) Apostolaki, S., Koundouri, P., & Pittis, N. (2019). Using a systemic approach to address
the requirement for Integrated Water Resource Management within the Water Framework
Directive. Science of the Total Environment, 679, 70—79

5) Azadkhani, P., Barimipour, S., & Salavarzizadeh, M. (2017). The role of the city
development strategy in tourism development in pment strategy in tourism development in



4 OReo! o 5 T Al (5,001 / o, K02 g diod g2l

Isfahan City. Journals of Urban Development Studies, 1 (3), 4-17. [In Persian].

6) Baktiyari, N., Zanganeh, Y., Taghvai, M., & Zanganeh, M. (2020). Study of spatial pattern
of domestic water consumption in Isfahan and Analysis of Socio-cultural Factors Affecting
on it. Human Geography Research, 52 (2), 515-531. [In Persian].

7) Barry, J. (2007). Environment and Social Theory. edition 2, Publisher Routledge London.

8) Becker, P. (2002). corporate foresight in Europe: a first overview, Institute for Science and
Technology Studies. Working Paper University of Bielefeld Germany.

9) Beheshti, M. B., Behboudi, D., Zali, N., & Ahmadzadeh Deljavan, F. (2020). Analysis and
Identification of Key Factors and Drivers Affecting Integrated Water Resources
Management based on Futures Studies Approach (Case Study of Tabriz County). Eco
Hydrology, 7 (1), 59-76. [In Persian].

10) Bezjian, J., Stoyanova, V., McKiernan, P., & MacKay, R. Bradley. (2020). Synthesizing
scenario planning and industry recipes through an analysis of the Hollywood film industry.
Technological Forecasting & Social Change, 150, 119777

11) Bootz, J. p., Durance, P., & Monti, R. (2019). Foresight and knowledge management: New
developments in theory and practice. Technological Forecasting & Social Change, 140, 80-
83

12) Claassen, M. (2013). Integrated Water Resource Management in South Africa.
International Journal of Water Governance, 1, 323-338

13) Davoodi Dehaghani, E., & Ameri, M. A. (2019). Social and security consequences of inter-
basin water transfer (Case study: Beheshtabad Chaharmahal and Bakhtiari to Zayandehrud
of Isfahan. Police Geography, 7 (25), 51-76. [In Persian].

14) Distanont, A., Khongmalai, O., Rassameethes, R., & Distanont, S. (2017). Collaborative
triangle for effective community water resource management in Thailand. Kasetsart
Journal of Social Sciences, 39 (3), 374-380

15) Ejdys, J., Nazarko, J., Nazarko, L., & Halicka, K. (2015). Foresight application for
transport sector, in: Clean Mobility and Intelligent Systems, Michele. Fiorini, Jia-Chin. Lin
(Eds), London: The Institution of Engineering and Technology, 377-402.

16) FOREN. (2001). A Practical Guide to Regional Foresight (FOREN), European
Commission Research Directorate General — Joint Research Centre — Institute for
Prospective Technological Studies (IPTS) (eds). European Communities, STRATA
Programme, v-viii, Available at: http: //Foresight.jrc.ec.europa.eu.

17) Ganter, J. C. (2010). Experts Name the Top 19 Solutions to the Global Freshwater Crisis.
https://www.circleofblue.org/2010/world/experts-name-the-top-19-solutions-to-the-global-
freshwater-crisis/

18) Ghafari, S., Moradi, H., & Modares, R. (2018). Comparison of Temporal and Spatial
Changes of Groundwater Level in Isfahan-Borkhar, Najafabad and Chadegan Plains.
Physical Geography Research Quarterly, 50 (1), 141-160. [In Persian].

19) GhaziNoory, S. S., Saghafi, F., & Mirzaei, M. (2016). The future of software industry in
Iran with a scenario development approach. Journal of Information Technology
Management, 8(4), 771-790. [In Persian].

20) Godet, M. (2000). the art of scenarios and strategic planning: Tools and pitfalls.
Technological Forecasting and Social Change, 65, 3-22.

21) Golestan Nejad, A. (2015). Isfahan Metropolis Atlas, Isfahan: Deputy of Planning.
Research and Information Technology of Isfahan Municipality. [In Persian].

22) Gupta, R. & Kumar, G. (2018). Scenario planning for water resource management in semi-
arid zone. Physics and Chemistry of the Earth, 105, 290-299

23) Hadjizadeh Meimandi, M., Afrsiabi, H., & Baharluoei, M. (2018). A qualitative study
about water consumption in women views, Isfahan. Women in Development and Politics,
16(2), 271-293. [In Persian].

24) Hatami, A., & Norbakhsh, S. (2019). Semantic Reconstruction of the Water Crisis in the


https://www.circleofblue.org/2010/world/experts-name-the-top-19-solutions-to-the-global-freshwater-crisis/
https://www.circleofblue.org/2010/world/experts-name-the-top-19-solutions-to-the-global-freshwater-crisis/
https://www.circleofblue.org/2010/world/experts-name-the-top-19-solutions-to-the-global-freshwater-crisis/

Y€+ OM) & ;b)l.o-w © ;b),bc)‘.\g.lq:)wélqw \'

East of Isfahan Based on Grounded Theory. Applied Sociology, 30(1), 123-142. [In
Persian].

25) Hesam, M., & Negahban, S. (2020). Network Analysis Community Relations of Water
Resources Beneficiaries in Order to Urban Optimize Management (Case Study: Palm
Groves in the Eastern Part of the Fadami city — Darab- Fars). Human Geography Research,
52(2), 501-514. [In Persian].

26) Isfahan province planning document. (2020). approved by the Supreme Council of Land
Management, 12-19. [In Persian].

27) Karimi Soltani, P., Javaheri, F., & Zaheri, J. (2015). Water crisis in Iran and solutions for
proper management and overcoming it. the first conference on water demand and
productivity management, October 8, Hamedan, 15-26. [In Persian].

28) Khoshakhlagh, R., Sadat Sajadi, M., Rajabi, M., & Khashei, M. (2012). Evaluation of total
water demand function (Case study of Isfahan province). Natural Resources Economics, 1
(1), 1-20. [In Persian].

29) Layani, Gh., Bakhshoodeh, M. & Zibaei, M. (2020). A System Dynamics Approach for
Evaluating the Impacts of Water Demand Management Policies in Kheirabad River Basin.
Journal of Agricultural Economics and Development Research, 51(2), 195-216. [In
Persian].

30) Mahkoui, H. (2017). An Analysis of Water Resources Crisis in Selected Islamic Countries.
Political Studies of Islamic World, 6(2), 169-199. [In Persian].

31) Mai, T. & Smith, C. (2018) Scenario-based planning for tourism development using system
dynamic modelling: A case study of Cat Ba Island, Vietnam. Tourism Management, 68,
336-354

32) Martin, Ben R. (1995). Foresight in science and technology. Technology Analysis &
Strategic Management, 7(2), 139-168.

33) Marzban, E. (2018). the scenarios of future governance in public utilities (case of study:
power energy distribution). A dissertation submitted to Graduate Studies Office in Partial
Fulfillment of the requirements for the degree of Phd in Futures Studies, Under Supervison
of Dr Mohammadi, Faculty of Management, Univercity of Tehran. [In Persian].

34) Mehr News Agency. (2021) Isfahan thirst bell rang in the summer of 2022. [https: //
www.mehrnews.com / news / 5185220]. [In Persian].

35) Mohamed, M. M., El-Shorbagy, W., Kizhisseri, Mohamed 1., Chowdhury, R., &
McDonald, A. (2020) Evaluation of policy scenarios for water resources planning and
management in an arid region. Hydrology: Regional Studies, 32, 100758.

36) Parizadi, T., Mostafavi Sahib, S., & Shah Mohamadnejad, S. (2017). Foresight Settlement
System in Scenario Planning, Improvement Regional Planning (Case Study: Isfahan
Province). Town and country planning, 9(1), 81-110. [In Persian].

37) Proskuryakova, Liliana N., Saritas, O., & Sivaev, S. (2018). Global water trends and future
scenarios for sustainable development: the case of Russia. cleaner production, 170, 867-
879

38) Rajabi Hashjin, M. & Arab, D. R. (2007). The Water Poverty Index is an effective tool for
assessing the state of the world's water resources. the second conference on water
resources management, February 23, Isfahan University of Technology, 1-8. [In Persian].

39) Roknedin eftekhari, A., Moosavi, S. M., Poortaheri, M. & Farajzadeh Asl, M. (2014).
Analysis of the role of livelihood diversity to rural household resilience in drought
condition: case study of the drought exposed areas of Isfahan province. Journal of Rural
Research, 5(3), 639-662. [In Persian].

40) Royo, M. G., Parikh, P., Mutwiri, F., Harper, J., Bukachi, V., & Mulligan, J. (2018). Using
Future Scenario Planning as a tool for informed decision making on infrastructure
interventions in Kibera, Nairobi in Kenya. Habitat International, 79, 30-41

41) Salarian, M., Davary, K., Alizadeh, A., Lagzian, M., & Fazeli, M. (2019). A Framework to



\Al OReo! o 5 T Al (5,001 / o, K02 g diod g2l

Achieve a Shared Vision in the Collaborative-Strategic Management of Water (Case study:
Kashafrood basin). journal of Ecohydrology, 6 (4), 865-886. [In Persian].

42) Sandhu, H S., Clarke, B. D., Baring, R., Anderson, Sh., Fisk, C., Dittmann, S., Walker, S.,
Sutton, P. C., Kubiszewski, I., & Costanza, R. (2018) Scenario planning including
ecosystem services for a coastal region in South Australia. Ecosystem Services, 31, 194
207

43) Saraswat, Ch., Mishra, B. K., & Kumar, P. (2017). Integrated urban water management
scenario modeling for sustainable water governance in Kathmandu Valley, Nepal. Sustain
Sci, 12,1037-1053

44) Saritas, O., Taymaz, E., & Tumer, T. (2007). Vision 2023: Turkey's national Technology
Foresight Program: A contextualist analysis and discussion. Technological Forecasting &
Social Change,74, 1374-1393

45) Schoemaker, P. JH. (1993). Multiple scenario development: its conceptual and behavioral
foundation. Strategic Management Journal, 14, 193-213.

46) Shabanali Fami, H., Savari, M., Motaghed, M., Mohammadzadeh Nasrabadi, M., Afshari,
S., & Baghaee, M. (2020). Analysis of adaptation strategies of farmers to drought
conditions in Isfahan province. Spatial Planning and preparation, 24(1), 21-47. [In
Persian].

47) Shirmohammadi, B., Malekian, A., Salajegheh, A., Taheri, B., Azarnivand, H., Malek, Z.,
& Verburg, P. H. (2020). Scenario analysis for integrated water resources management
under future land use change in the Urmia Lake region, Iran. Land Use Policy, 90, 104299

48) Statistics of Isfahan Municipality. (2018) Isfahan: Municipality. 172-195. [In Persian].

49) Taheri Demneh, M., Tayefe Hashemi, Sh., & Heidari Darani, Z. (2019). Corporate
Foresight in State Organizations with Scenario Planning Approach Case study: Isfahan Gas
Company. Journal of Public Organzations Management, 7(4), 85-102. [In Persian].

50) Wright, G., Bradfield, R., & Cairns, G. (2013). Does the intuitive logics method—and its
recent enhancements—produce ‘effective’ scenarios?. Technological Forecasting and
Social Change, 80(2), 631-642.

51) Yazdian, M. & Radaei, M. (2019). Explaining Sustainable Water Resources Management
System with Emphasis on the Hidden Values of Historic Hydraulic Structures (Case Study
of Yazd Desert City). Environment and Water Engineering, 5(3), 186-199. [In Persian].




