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ABSTRACT

Generally, one of the important factors affecting development of controlled environment
agriculture, is related to external environment factors which are out of the control of producer’s
individual management. The main purpose of this study was to investigate the impact of
effective external environment on development of CEA in Tehran and Alborz provinces
(N=74). The data gathering tool of the research was a researcher-designed questionnaire, its
validity was confirmed by a panel of experts and its reliability was confirmed by Cronbach’s
alpha (0.797- 0.916). The collected data were analyzed by structural equation modeling with
partial least squares method (PIS-SEM) with smart PLS software. The findings showed that all
dimensions of external environment affect CEA development with 99% confidence. Also,
according to the beta standard values, it can be said that the three structures items including
supporting system, structures and procedures, and business situation have the highest effects
and the other two items including policies and laws and financial and managerial facilities have
the lowest effects on CEA development, respectively.
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Extended Abstract
Objectives

Today the main and first challenge faced by agriculture is producing enough food for
increasing population in a complex context of population growth and urbanization, poverty,
increased demands for food, ever-growing competition for water and land ,climate change,
climate uncertainty, and droughts, variable supply reliability, the decline in critical ecosystems
services, changing regulatory environments and less-participatory water resources governance.
The question is that how today’s agriculture systems can manage these problems? This
research intends to explain the important macro—factors that affecting controlled environmental
agriculture as one of the predominant types of intensive agriculture system to cope with the
above problems
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Methods

To evaluate the external environment factors affecting the development of controlled
environment agriculture,74 experts (CEA & greenhouse cultivation specialists and experts at
the level of the Ministry of Jahad —E-Agriculture and the subordinate departments in the two
provinces of Tehran and Alborz) were selected for survey. The research instrument was a
guestionnaire with 94 variables. The questionnaire validity was confirmed by a panel of
expert’s judgement and its reliability was confirmed by Cronbach’s alpha (logistic
system:0.938, business situation:0.871, policies and low:0.901, financials and management
facilities:0.817, structures and procedures: 0.897). The structural equation modeling (partial
least squares method) was used as the main statistical method that was conducted using SPSS
and Smart PLS software.

Results

In this research according to the literature review, external environment factors were divided
into five sub categories. Based on the results and according to the values of factor loadings and
t values , all the variables for measuring the corresponding structure have been selected
correctly and have an acceptable level for measuring the model structures. Also, the results
showed that the logistic system with the most beta standard value (0.907) have more effect on
CEA development.

Discussion

The overall results of this study indicate that the components of the logistic system, structures
and procedures, business environment, financial and managerial facilities, and finally, policies
and laws have the most impact on CEA development, consequently. This finding also indicates
that the most important external environment prerequisite for agricultural development in
controlled environments is related to designing a decision support system, improving legal and
regulatory procedures and processes of receiving licenses and services and providing and
improving suitable credit facilities. Also, based on the opinions provided by the experts in this
research, it is notable that logistic system required by producers and farmers, consists of a wide
range services such as scientific and technical support (pre-cultivation, inter-cultivation and
post-cultivation), consulting services (in the areas of business, marketing and the provision of
appropriate inputs) and infrastructure requirements as well as risk management .Therefore due
to the important roles of CEA system as a leading and scientific system in the situation of the
country, it is suggested that the requirements of producers assessed carefully and therefore it is
recommended to start establishing an exclusive mechanism and program for supporting CEA
units at the highest levels of policy and planning in the Ministry of Jahad-E-Agriculture and the
capacities of the private sector in this field to be recognized , established and strengthened.



ool J 5 Sl Lusmo )0 Il (Ao § (S ST drugd 03 Fon (J9 e Jelge lod
319 018 S Ol iadillae 3590 (S 399ls Slgz D515 Ol b5 o 3l
TS ple ol Sl (e T 08 (Al (> ! (A o0lo
Ulpl S Ol ol (55,0LaS e uSKila (55,0 WS Arm i 5 Zu pie 05 (5555 (g gmils )

Ulnl S Ol oKEls (53,5La8 o dSKilae (55,0 WS arm 5 5 Zu ke 0 skl oY
Ulpl S Ol oBEls (63,5La8 e uSKilae (55,0 WS drm g 5 Sy ke 08 skl X
Olpl S (Ol oty (63,0l dStslaes3,0WS 5 sal 5 g 05,8 skl (F
QA SAZA R T cSL A ARAA USRS ST 1)

o>

@Add 28 gla B 55 (55,08 anw g Oy Sae Joles 51 S JS sk &
bow) odiS Ag g4 Cupde goim O &S el Gagm ke jo sgmse Julss
S CiS drw g g Sa0 Sgm Mg Jdow ol fagh Gua asea (e (J=1s
bl anal .l 035 51 5 O (sl Dbl 3 edB &S gladaos 53 Wl Lo
Lsg 5l 5 Ol Okl g3 3 ols GBS el s jasasie Olubd,lS tagn cpl
7 esls 51 35 Il X 15 (5 Ky 3550 (Sokedp (5 05nd 4 45 (N=VY)
4 01 bl 5 Olawses 31 Ju by OF g 2lo) 45 59 able Ghwme asbin
oslizul b ool (5,515 ,5 SleMbl .(+/4VF —+/VAV) U Al a2l SWT awlows dlen g
Smart PLS3 i3l p5 5 S Sl p Jilis 2g) 4 bl O¥slee g5ludis
Slaplss Jols o ot lalid alss aon 3ls DL Jhags sbasl A3 Jdo 5 450
2 Sl (Db 5 (b SNl OB 5 S lad s g, 5 bl (Sl
S SL 0ds S b laws 53 (i (o 5 (S SiS Ar g p Al ol B
P o)le a3 4 s Oly OIS by s Ikl i 4 B L e din g
2 b b oile 93 g Sl HB g S sLad y bag, o bl (Slady
Sy W5 2 S Som B e 5515 G 5eS e b b S 5 (5l B
3K 4 sls DL Jask ol S A adls C2S easd 2 lakases 53 e
deoy oo a4l golg Tame W) 0l S slakazes 55 SuiS arw g g5l e
S o, sgry pegaE S 5 6 Pty gbad bl gldade U s
25 5wl Olesliie 4 odd iy w5 e LU o 5 ALl Llg e

o2 &l K Jpmnas g Jolaa )



VFey Y O)Lo..iJ OHY-Y 0,99 U‘)"‘ 6))5L~5 4.\..:5; 9 slazdl A_JLM.?U 41.7(A ATY

ale sux nap (Koo &5 Sl 039 99, Pl
Slojls el 5 digyoe Jled @ 136 Sl wdy
WS o0 azlge g gty L) s ol
5 ol CoBge 4 axg L .(Hassanein et al.,2016)
Ol 4 bgrye Jlas iizmen 9 olnl jei5 2lee
Sz 0 g sle Caslew 5 ks 050 plle glas
Slslop S ez (Bran slajls 4 (2555l
bose ;o (65,58 3 o Jlo o 3350 slajsis
Iy o el L, oy a eas S
Ngame a5 Gl 635l i oIS
SE g o 5l g oslinl aizen 5 ol (555l88
Sy90 (65,9LaS Adu ) Wgo Judl sbml g j9aS
P R i ICVCL I UL IR IR SR NIEE %
53 990 @l 53lw ity ool J S sl aree
Sz 50 Sl g o9 (659l 2 (e rioren
$309LaS pole S 5 Lot ]S lavsme )3 (55,0l
w0ib sl San & (SRS 5 (ot pole s
s plend Slge 5l gle a5 Gdie el
Anonymous,2015; Bayramoglu et O3l 4 oo
Glhas 45 o S L 4o (oh,5laS (@l,2010)
IS el LT CetS Ygans ol ,5iS 45 o]
2 a8 Sl (g5,0leS JSAT o iS5 (n L 5
ciS 5 ol o b et LalilS s b oS 5
ool 00l gz loanld jsbay (S (e o
9 el 5590500l 0l JS glalame o coiS
Ceiluzme 5 (e 5 ol @l cble> coge
Dol Chdo )0 0ad J;uS e ;o0 CuiS 090 o0
olS Colbe w4 Sliws Glp b e
b o Ol Jols Wl oo Olpss ) ol
s9hieds g oS ady) 4 bgrye gladae b olS olse
5 oL ) 0,90 Jobo (sl Jpamo o Shas ol
powye b S Glalams )5 oS (Dl U5 5k
.(Jensen,2001)uisl Cancs
S o)lgen aSinl 4 azg LK B)b
o3 dsb )2 Sz @509les slagidly (n s
5 M8 ol Sga 050 9 Cenn 0 50 oAt

1 Controlled Environment Agriculture (CEA)

4Aodo

weie Jlo glojle 5l & a4 goaeie Slellas

@ Vo0 Jlo b ol Conexr a5 wlod S Sonin
Pow 90 dgd> A S et il o)Ll Ve dg0s
I g 0,8 aslss (S5 s Gblo ,o Comez (0
5 SoskiS SYgame ouisS aldsi led o g
Corez (nl @l Glajls el (U L (alié sl
Rad, 2017; Koevoets et al.2016; Yo wiales axlge
Scott et al.,2016; Shamshiri et al.,2018; Farahbod,
Condy 4 azg b g olpl jsas b oala, 0 (2017
oads adly Sble 5 SiS anyeS (g5, » &S adlate
bl spdpl oiie S>3y Cul
iileS pyzmen Sl ¢ 09di e Joita | oeldl s
slaslaz; g walivg (33l da )k 090 5 oS s
ol Gldllas el 00,5 Lles 1) ad e e
Gl cdld L osge Ol ] i wed e
9 b plio slo aoye g I8 Sladgi 5 (55)0laS
ol Pl sb 4l eaile gl ) bame
S fkes als Ol 4y s ralS ol ol 51
Wi (alerd GloogS Spae Bl Jgaze
Bl rizan Lo 50T Gy Gl 5 ialos b
o3 (0 Slge adje line a0 (SIs 4
colol SV s Cead pgasay ool Slge
Sl xS 5 Jyaze So ldss (b)) s
odd wglite olde Bl b SYgaxe Bysn
khosofi et al.,2013; Easterly and Levine., )&l
&,k 51 .(2003; Taub et al., 2008; Naseri.,2017;
Ygame ods 0ad sl Sldlas elul 5 Ko
Jeb 3l otz 5 s b ojlyen (55,sla8 2
oo Sy 5SS ) slagie) Sy Cadgaee
oRIB(silaS ostre lageey I sl
5 w5 @lieg) L o G g (St et
& a5 el s plie sgeS WSB il
gl Sodl upws 5 ol e egas
poows 3l 00 eolitul 4 Gl s laemetann
s Glalls layls el da iSedl 5 loews
S8l 5l Vb Cod ey 95 (58 O
2l g sl Slided ane) 50 (5 IS4l



AYO

S 10 9 ()15 I8 50 Jalse S50 Grizeen
s o g ead glulid gwyod b as o)l
iz el slag i aely sy S e g Wed
5 Jelos plolid 4 5l «(gjyslas plla ol anwgs
.(Shamshiri et al.,2018)s,ls ] calizeo (sloadlse
b ar gl Gl gsSde lllas 4 azgi b cnl ple
Lo b O ghe Joloe ow)n & polats
OB 3 B 5l e pies ol dessgd 0 Jge )5
5 Lyl 5l e Clid S shite 4 ful o

Slaal Suz ;8 925 )0 (Ao g i M Cands
Cundg | pine g Fgo grte So w olatel y Gragh
Bble )o (pgas 4 ¢ 5iS 13 o 5 G N8
g o yiiie somsy sl sl Lol &y anlllae L8
ol ool ol et dazlye oh,5lS sl Olh
P 9 S SiS ) mhaw g oS Ol gl
3 aded e o LS VIYOF/D squs o 4l wllS
sl 00 355 AA elyy Sl o o5 YYSISYY/S
e 9 S S5 ) e ggeme ulul (ol »
50 Sl 3l lad S 5 sy VO WS
boglad pln Vel ol ady plie o5 Jl
3leans Jisl cge jo ole aely all g oals S
S 5dee alBl nogdle oul J S glas 4 5L slad
4,0 5 mbe plo leasly il 4 xhaw axly 4o
sk Oled 29l (oo e s b ooles Bras y0 29>
keSS Sylis SLALS ) gedge (nl 4 oS
ooy 0 sl o Jle laie 4 ool ool o)Ll
Sgd> olj 6[.@3 o u;a..uo 9 (S UYM Ja.ws.s
2 35 Gl el Ol Bpas (e g plp Ve
ol 099y 6‘4)% NAY )J‘)) V'Y ‘J}M‘o la)fj.l..f
sga S S Al 8 Slas Coms a5 Jl> o
@ aeldl )32l oo 2Ol 55 SYL Bl & o,
sladge cln b oaal, o it mle o)y
osds S lagme o cutS ol U alal, 4o 5L 550
u.)).l 4 )l ‘_;» U’“"L“'“" UJ‘ P NG BPR W 4.._~>|\>).1
wloyw 5 (Jlo Plos ls 3,50 slo adlse 5 legoge
Slallas s a5 sb lan ol allss ol 381
OLS 3l (y9n 9 wg s (o0 LA il

el (hao 9 (S SS dxgi 50 Fge P9y Jelse Jelou i) en 5 Sla

grte 5 Gl Jl o SLolis (el 5 53,5 0351
B Sl 09y ‘QJLM UY}»AJLA )-)LA-AJ 9 Gv‘u\.c O‘B.A 6‘;1
Sl 28,5513 4z 55 0,90 9050 (nl 3w olnl 95
€ aiy ezl aslioml o plls Jpame ) jshaie
aS el ‘;9..49:@ ‘d.v.my IQJLP d.al.‘).v Q?"b (?\) oole
il oaadss (MRLS) lxs oailo Bl ,iSTas cule,
bl Jpame S Ol oo iy o5 col 4 slitl b
a5 slo 5 L Janlgiss Jlael Jarle sl oo
Gole b ol 43 oS Al () (65,5liS) S|
Jos & Jpame b 25 o Dbl S| Jpame
Cows 4 g slops, 5 b Janllysims plo Jlac
L o\.\...:ﬁﬂ 9 (o A_JL»..S)J 9 J.»aL..C 9 \.\....:L: OD)BT
5L (MRLS) jloe ssile 3l STas 51 2aS Jpame
o ollee L daedllgius ol 5l S oS
4 5 ool (MRLS) jlxs ssile 3L 1Sl (g,5liS
1) (Helali,2014) s9i oo (spico GAP Jgazes adgs
$l3E Gaal Baal (5555La8 SVgame Vb s
(P0isot,2007)cewl azisls 1,8 Coglgl ;o 0)lgen 0o 50
5y B e b con A Glyie IS ek
o aca; s b o] adazlye 5 ol
2 wdlbes 63,58 ple ane 5 Plaw (o Seee
9 Ul} Sy 05; s).u alises u;a‘.\.c A—JY}@?&A O
oolazw! 6"9"'3 9 Lbui GYL) d).a.a Jt.lo aQ ul}sﬁm
oa)f “"’9’“’&5" oolawl ‘nL& O ygody 99""’“" as
050 ,m bl glice 5 cilize pllo b

el Shial 5 5slginl b calize (55 ,liS slo plls
el s 5yl gy 053 gl o 5 Wil s 5 ISy
sl on 5 g bl SlSE Ll Ll s
LQJ]W[JLA)JSW‘OMLQA]JJMSWQJ
lizee cole mls o poz bl ool gy o
0l 7S e 33 (55,5l 09 el S (g (o0
Aol o0 095 5l Gl slo pllas 5l gl oals ST S
wole saxe Sldlas a5 cel ol axgs LB s
3l s5,etes JUSTL 5 ead J5uS b 5o (65,0Le8
ol Jyame g sl 0ad J S basome 4 5L (sl
3w gt 5 bailie 3 ol slas +



VFey Y O)Lo..iJ OHY-Y 0,99 U‘)"‘ 6))5L~5 4.\..:5; 9 slazdl A_JLM.?U 41.7(A N4

aYlae jo a8 ool gyl ol Slu, L
RV (et 5 (S a5 Cenl 0al S5 (go0ate ale
@ &Ll 5 e oS5 CEA' lavmly il5il 5 o,
5 L le e colil Sz 0 b plls ()
ool @il 5 03l SYgame slp el L Gl
Despommier.,2011; Ford & Waibel.,2009; )
Specht et al.,2014; Tyson et al.,2011; Wortman &
(Lovell.,2013; Sobhani et al.,2018

2 OIS 86 sl adlge cn e 5l SR (S
beme 0 pglaS plls AS 9 (o5 dawy
S ol g b il o oud ]S
ol @y il allss ) ol cmle ol o
o ol bl sl (ol S g Sllie 5 olsd
e g Sl puled i  jo uiled Cpl ams
Lo (535 Coogd wlpolo 5 iayd o Ll aills
5k pelaSy Lo jomme jouo 4 bgyye sl (ol 5o
5 Goggos wldlhae o Jlo glgie 4 all oo ..
5 Sl cslailae ulsd Lows 4 « (2000) King
drwgd gz o jlegcsle 4 bee S 5l
oo il caiS oas S glalase eelioibse
(2009)Asadi et Luwgs a5 clasllas 1o pizrad ol
slo cuiS azwg oxiylosl Jeloe Judos Cua L al
OO ol P 4 oS asuie wl el (slulAS
ClS drwgl pae Julge 1 cVaame Ol jolo din;
2l bl S eimes ol s3gy Gl e
S 05 borye Bl (gl gl ol S5 2 xS
O rl o g Slesle bl alyie g I o)l
et Sldlas ,o (Asadi et al.,2009) el osgs 7 ylao
) Slyyte palas Souzen 4 50« (2008) Sierra al
sl 00 0Ll (. g anlialsS jgus (gL AelS

NS maw jo JlA5 50 b adlge pw,y aslsl jo
4 )98y 4 alise Slidod ;o oS Jlaw S0 5l (S
oy 5 olwidy g Colex Com sl o o)lil
e o &S Gl 6 A el syl Gl
pas aS ol las zls (2009) Asadi et al olasss
SS dang pae Jelge 5l 5V (Slaiidy Sleas se2y
ol e 31 (S0 85 Wl Clusay S glo
b sl den Gibg culio gl pae Con 9)l5e

1 Controlled Environment Agriculture

shee Lt sl Jlo Jsb ples o 5 Y oSl
S s 1y s Jlse JS olan 4 oogllas
ol 08 e G5k 5l g ladn g bopw o5k
09709, S 4 azgi b g 958 o pae AR 6L 4
J b Slagire 5 Slmpew lp Lo k1L
rFglogm 5l (Ko a oia el adsi hgy cnl «Jad
oy ool bl sl eab o (g5,0laS sl i
adgl G IS wlorw (ol Canle 5 g58 4 azgi b oy
sla (515 4 b peizmes S (o0 b Iy Sl
Ol¥ o 58 WA Jlo o 65)0las sl )l
OB g o osled i (ol 5l dileyus g Ll o5 2iS
ool Gl Job JB 5SS g a3l (o0 ol (nl 5o oS
a Colbe b GLel 9 g55laS i o el ul &S
Shealstes s ghlop oxe Jbo @l Cudgacs
2 it Ol babaly o ol lo a5 5 (g5 Coeal
Tiwari and ;| J& « (2009)Asadi et al cllas
3 oW sles, Tl s s 4 ¢ (1998) Goyal
WSt G (lo ciS (slags3glsiSs dnmsi
5 o sloosles & lol o yiws 5 conl sus lgl3
So9re 1) LideSs cnl 98 jshaedr kel
L s badss 6,35 ake po byl ol ol 1 il oo
o oS S8 cnl dnmg lp (gogas slaglejle
s ol (Sdly cilizes Slallas ,5 oS o dpogs
e sy Sal, all Comal b s YU Jbe mls 4
lice O Slml by g 108 wle jo QA S o
ool JI3  dazgr g aSL oye0 |y hlon ope w
Albright and de Villiers, 2008; Barbosa et al., )l

2015; Bhanoo., 2014; Mattson.,2015; Nordey et
.@al.,2017

O elge plo balaf; jo alides Slalllas 950

ol con 4y pllas cpl arwgy b oakl) o 185 SU
adge 51 S lgre 4 golaidl adle S g (goladl
Oldlae 45 a5 b les .l i LIS 36 gl
DS U g ol allS cotS wcol ous o,Lal )5S sS
S Sy 4 g golaidl oSS L Lis plad o ond
oS Loy a5 Wl olpen gl adls
Olore 4 g odls Al 1) (Jlo (a3l o Jad 5l 71>
Rl 0gd (oo aiBld 083l g died))l (6515 5 S
48 5 S ool alisie slal (g g aslllae

9 2blb Ghb ey 4 by sld cou pgax



ATY

o g basdl

Olid) 8 o2 sl Sy Groy egaz )3

OB Al oz (o B 5l (0150 asdllas 550
Sdy i ars 4l 5 SMeard mha (wad Jore
B 5 65,gkaS I 428 o Fu e o) salasiil
slaes WS jo (6,15 (5 0)s> g L (g, Al
b 2o I plxl g o)l Al caass gl o)
Gren 090 plle Jyame (pgas 0 OUS (e
e ole 45 b Gl 5 s S L
o 5 el 0591 o FEIES anlllan 3,50 loliss IS
Oygo ds £l I a,m il as s PAIR luls IS
2 s Ll sy YV g wil ansly sasd
3 e ls pleailaiile 1) 093 casd sl 4lxlS

el o0 @)1\ Jga

ObEly (LS Conex lo Sy o) Jgu

Moy b e
Syl
Y10 kYo Coomd
OO/ i) s IS T
R e e 4,
Yo ol &)l5e VR EN
$59eS

Yo o o] Consg
YOI ol SIS 055> 4o i
vy e Jyame p ppads
A\RTA! 0,0 Y b ) Jlo 0 5o sl 0,90 slass
AVIY 90l 0,99 0 oS L
) &l wlls
V¥ 3 shes0gir b QLS (g
- oo i g S b ahal
L_gl FHEYLy
VA boakuly )o c2egh )5 el
- SIS b (o 5 (5o
!

GR9R (ogtho 81 sojlw (6 S oIl Ju
sla Sy o0 0 S ey Glo 5l am
e (i jlael al>pe cnl o gl Ol
Condy laml o 28,5 5 arg oy50 G
Slayiie 55 ol s p slp Shele slabsla
s olol g a5 285 18 bl osee Joe ey
b polie g ole byl poolie b LLS)I jo a5 oY Joar

el (hao 9 (S SS dxgi 50 Fge P9y Jelse Jelou i) en 5 Sla

(2007)Daneshvar & ladlas .ol ouls J 8 sl
ClS arwyi [0 Slaniy g coles Jele 4y 55 Alavi
Sldss 0 b olal Gl alds sl
5 ol sl l5g5le adlge 55 (2016)Jamshidi et al
Sl ot plolids adlgo o oo Olie 4 Sloitty
Sl 00 0,Li) 55 ddlgo cpl (Gld B yo p iege 4 g
GBS (6l Basds olml @ g o om0l 50 &S
(B sla oolys 5l eolanul g adgs aiey o ol
GBS 8y 0SS Bpae 2T ol & SWS
Gio g b ezl 5l Coles g SAT igad olls
Sladod 5l Coles ¢ 28 by avogs aSll ol ls allS
Sldllas jo 05 oylal g Sladss S1e
plai cowenl 4 3.5« (2003)Hall 4 (2003)Harkess

ol o 0Ll glatiy g Coles>

B9y 9 3lge

Ll jlegon) 5 Ban Jlai sl ol (oS gy
Gt abuly S35l (ctalay o ool (551 9,5 (5 05
A5 o (Foron — ot Slik 55 o i
) o plaakio ¢ lelis IS (i 5 k] dxal>
Olesbe 5o 5l g ol Gl gl 58 b AL gl
5 obts obl Sl Siglee s,5laS Slez o)l
5 ols obl ipsleS o Sl oS, !
b @l 5 65)glaS pwaige el lojle !
Sgazme ay 4zl b oS wog 5l 5 s sl ol
daliion pp oSS g Lo o0ls (5,41 oz st olaws yog
0,88 VE Culs o g ol plowl g ladi s (6 o5 &
A (6 ) pax anlllas 090 (5 bl anel> I asliion 5y
Jolis a5 0 doliiiw b 00ls ()50 ez Lol I3l
sl e (WL Gl @8> 5 08 sl (S
4 by slo ulde (lgd 5 b Cuslws 4 by
Sl Pl & bgrpo slo ulidio o Sloitiy slo pllas
9 L5 5 oS Glad 4 by e lo liie o oo s
Serge o a5 blsle 4 by slo el
Gilw Jae Limeh ol jo ghlopn eols jhg, o
S (252 Slaye Plas 0,564, L g)lisle Yol
28,5 Oyge SMart PLS3 I58l s 5 5l eolawl b oS
S obeles )5 608 slo Sy (ooyn sln eizen

s ooliil SPSSs 581 o 5



ooliiul oS5 bl g #lsg,S Wl slo wsls )
Wl Colio oo o)l55 polie 4 axg Lo

colie da ojle aen lp (oS5 2LL g Flig,S

0 b oy Jae YL (Fgye obl g cel ooy

VFey Y O)Lo..b OHY-Y 0,99 U‘)"‘ ‘5))51.“5 A.x.wy 9 slazdl g.)LR.»JL?u 5 4.1.7(A

ATA

oh lp 2B SlaSLES (6 aen 0y3)F as
Widg VA2 5l 550t ol s Jow o ol
Slr Sl sle Sl 285 4 g oo cnlnle
3 g il ead Qbil sy 4 bl ojle o

b oo sleosle spSolal sl (Jod LB o
).o.i 6)5 o)‘..\.:‘ JAA (T ‘S»L:Ls 6‘)" | )‘»)55).3

gl L
[E99S to,bl uL'LC [PREO ol
sl
eV XONNA ey (S5) ,525 o sl SIS Sladgs 0395 45 cowlin (5l do Lindigy ol
e YY/\YA .q-. (S4) g50 g et S L g p3Y Ul g b oolys 4 00iiS agi (oo s o0 G
SleeY YFIAYY < JAAA (82) 555655 (sl din) ;0 cmasss o j5lie 4 BEALSog o yiws { &
SN ATIYYD AN (S1) (6 5lis 0, 3510 5 by Slanmgo b CuiS o 1S (gloasly Wigey o £ &
fee VYA <INY (83) ¢l AlS ¥ game yy00 (5510 Ll g el S s uals
SleeN YFIOVE  cJAYY (B4) 5| 68 oY guamo puiions (9,8 comlio s (s3Il oy gl (226
SlesN NEFAY <JAY- (BB)sols )18 (53,9l 5 y3mme il Y game algi (sl s allS (slo g0l el
e ATYY VA0 dilaie ;o 50 (ol Al SYgame (bpae lole g il b alal, o Slodlbl oKl 399 @
®3) |
[++)  VV/FFR IV$0 (B (eazis 05)51) ls allS Lawgs p3¥ alo oo 3| cidy paseds (el (g5 09 el
ERR T VAR IVFA (B5) | S cgame G pae ogas 55 agos i AT og clis b
[ ARIAT VYO (B2) sl 68 eV gamo o215 5L Judow (090 comlio
Jood  NOIFAY VY S Gla e plle o g e Sladg 5 ST IS slatdl tle> sl calow
(P4)ouss
[+=Y YA IYAY (P8) 545 ;5 (ol aildS e guamme adgi 3,5 0l g 50 39390 Sulem (sla Cenlin
[+ VE/eYY - IVAA (P5) ¢! a5lxlS slo S joos drwgi b Lo o slo Conliw (sl |8
[++)  \¥/fOY VY (P7)is550lS ¥ game JLall fro & los 5o 2o lo coanlw (sl )8 %
[ood AYN-Y oY L e sle asl ool g Slgas b oakal) o s slo ol ,o s lol ol Sep 09 Yo W
(P3) s 5 S5 SVpamo w55 F
e AEYA Vet (PB) s3,5LaS i 1 (651 b Lo yo sl Canliw (s00T,18 E
fee V1A% IV (P9) sl 6illS @Y guamo coasd Crsi slo Canliw (o4 a¥ole t
e \RIAZN 1#9A (P10) 5Ls 5,50 sla aily g o 5950 b0 cap S9il8 (slo g, cgpeus
ofee U1 #f 1#8A (P1) Jgpams 5 0jlo g4 (sl adlato 1 10 (cogr g camlio slod laslis] g
e UYTY 1700 (P2) Wl Jspare adgs 5 & ylas sla e sl (sl 6,18 Coliws
SEER I AVA7L} IAYS (SP5) 55,5 gl aldS Sladgs (5,9l dnwgs gl (M Comlio
Joo VYV IVED IYOY Sk 050 o ails 5 ajezme S8l )0 50 Clgps gz sl (3l e 9 3l ol il -
(SP2) &
oy VA ypq o AT sl beme 50 ead g Ve (558 035> )0 58S slajls wsllae el M
(SPL) ,ou5 Slidios gloasliyp 0 &
P vmen s 5 T3 dayd slaoles b ol s allS sad mo lojles § canslin (6, San 5 LL3 | g
(SP3) ogas
[+ a/bYY cIFA- (SP4) Rails bigel sby anliy b o)l S cMlales o g
o0 YYNOY AR ens S cS laasly Copde 5 el slr (Sl Olliel 5 ONged 4 poytes
(F1) i 5 55w § G\E
oY YEIYAd  -/Af- (F2) Sl &5gmss 0300 25 o3 aibaie %
[+ YYIAND - IVEY (FA) s oty JyuS sl baomo anwgs 3 (6,105 oy ) cogas isw bl 3 '{f
[++)  NeJA-¥ . IYOA (F3)alndS ;5 8 a0 sl 03les & Lgype slo axd 5 09 canlin ’




L Sogh 605 o5l ol Jow (i (2lg, ~ F Jgo s o ol Gl Sea 2y, (v sobaie @
o3l S )Y - Jiyg 050, a5 job olen i eoliiul onds gl Fetnl el )y jlne
8 r r i ‘ e w VL yolie s e LS T Jseer mli
_ _ _ _ < IYA- oS sl =
)5 s hSer 2l 5l plas el s gl 10 s laill
S Syl o5le ] cunlie
- - - JAY sy 5 e
R
™ S5 ol ol Joe (i 2Ll 5 (29, T Jgu
. . DNYA ey gy 9 S sl adlge
) ol i
b ;Lo T bl W o3l
- N2 Y7 SERY'2S ST S L . ‘ lojlo
(F) s as, T s il s 0
s gl -
. . oa . . - . P
JASFAINOO  -ISO0 GIVAS  WYE Sl IO AYA s B s
© e
<1544 SR AV 5 <
A
OP9) & At 2y @S @ ar g b (e NS JUA Ay e 2 lm'cf‘”..L’“
polie &S gl davas Lo @ ¢l dacas SO polas fju
, , . NN JASeevaY s
o 9wl SV g B)sd mls il (oo + /8 5l 2eS ] o &5
Yoo e
> JIPED AR MY ¥ 5 b
(@ Jgoz S
S5 o3l ol Jae (e 25, -0 Jou il partis 2ly) owin ssbhie & (ien
HTMT jLas b g apa iz el g SO (B)sd 9,80, 5l e sl
5 ¥ v v \ a)‘LM, )L:M @ Al eolawl 6‘ w Y aQ 6‘
slas o oo omple S alwy a beal o S - k58
- - - - - PR walre polie ol mSle (nl slo Al a5 04
M o 4 bgy e AVE Lolie 3o g o)le fp (Kiwad
‘5”'0 oduw Cypero LgLQ d):.a ‘)I.:M U"‘ U"’L‘“" » | o)'L..u
9 . . e 1.
-7 ) ) 7AA L S8 a4z b aszee b ojle 555 ol (sl
) Ll ojle [0 sl (SKvor (6 4o 1 a5 Lo yilo
ool aiwd oY cais 2y, )l el YL ojle
>
- - - epvs sy 7
Ols
D)
lo 5L
S o ONOY IADY AN s, s
4]
ol

=AY YSA ARD IASY gl




VFey Y O)Lo..bsava o)sbu‘)ﬂ‘g))sww?AjOw‘umdm AO-

iprs polie gl e lye 4 (FeoF
50 ol Jow 4o odel Caws 4 polis (548 ¢ lawgie
SEe 4 azgi b opizeen igd oo b))l (98 el
S5 Glg oo Jgaz 50 Sl ez sl 5 Lo o laili]
5 b a9 boylisle gloaiiy pllai ol aw oS 5
b Sl 05les 93 9 e (2 ) 5 oS (sL2S
21 G reS e S s (Jlo S 5 (13
5 S M p Fee (2B e Gubly GueS
sl S oads S sl lass o 2o

Sl S5 @03 Jao (Gl ol b bLS)T o
o5l 12 Q) o i ol jlime Jlais 4 4> g b
3 yeS lade aw b ol Gl oS (Jaw 15 00 o
S i g IFD Bl YD o (S /YD )/ YO
S o lid cud 4 aS 0gd o s /YO
5 e « S755 G G el S 1 g 05l
i Oy oo el 15 09)3 o3l So sl S
Syge 03 Joe o G el Gl polie ul 288
Gt Skl Jae 5 05T (o0 Solea 1 (99,0 o o3l
e 1y g sl Ly, (oo

o3 (o9t §951 (5Ll Ju
ol Joo (omiw (2Ll 5 (2l al>pe UL L
o3l o o ojl g b8 oyl s 5l lisabl g (g8
@ alepe o b e 5 pealee 65
Wb asly egh o bsle Joe CudS b))
oolatwl Q% RZ,F2 it o)Ll (sla jLons 51 yolaio ol (sl
sl ojl lp d o)l polie 4 axgi bl oo
b (heo 5 S S5 2 Fge ()1 Lo a kS
oS lad ) ond J S bse (555l B o
M o Sty pllas o g, 5 ajlisle U
a5l VL &S (Glgd g b Cenlow 5 (e g Jo
o3 ol & bgsye yns gl Bl oo V/A8 il
S G g )l DUl L bl o e
O30S Jate sl aS ol sk 5 R? L 009
Vol 5lo o o liile s g (g peSoshul Lis
Se a0 655 5l plas 5 05,00 L8 @ s L
R? asals 5,38 (o0 15 099 iie S 2 1 9 et
2o mhe 550 polie 5 aBl (0 UL She
N lade a4 dx gl b aies o lis |y 6 5YL
15 oy5an 5 e Ly oud slgidey +/SV g - /FY

5 ORgh b adlge g Sl Joe coaS Sb5,1 P Jse

b ol san as,

b o o 4, 9 Giegh b adlge 5 b5l Joe CodsS b3 Jou

Lo odis oS5 ailge

w, Q@ F? R? e Sig.  STDE  toLl L .
=

¥ AR S VRV N SRV 7N Sopdy oo S[YAOYYIOM - /ARA 5 g S slad

At SYEY O YNeY - voF Sopdy oo S[e¥0  YEIAYE AV o 45, g b5l

\ JOFA - FIPOY AYY il e SlYE L YOIYee Y Sty pllss

f S¥AY O YAYY - /FA Sondy ofee N AR Ry ¢ Sapde 5 o Sdges

f SYO YINVA /YA Sopdy oo S FF IANYOF JAYY oelsd 5 b el




B1
B2
B3
B4
BS
B6
S1
'\
s2 0.819_
$—0.880
S3 4—0.817 — <
M 0.900
s4 0.902"
y Support system
S5

SP1
SP2
SP3
Sp4
SP5
0.824
F1
. v
0.847 £2
0.680 0.820—W
— 0.758 £3
0.763
Finantial & Fa
management

Ml hoo 9 G 3y jokite 4 CEA drwg p Jge )15 lamme slo allge Jow (Jole o)l g jono ol o -V S0

g GougliS i 00 S a5 sz (595 957
Gl asliy 4 azgi by adl oo olie L S,
bhl.&m\o@i)’lﬂd—lwe\gdpoiﬁi)%
g lazly pl drwgl G a4 &S > Co g 4 Az
5 00 selesls 5l il Conle @ azgi b uizen
S le alge Cupie g Qlulid (o p anje
Wigh (oo pllis ol Coddge g jlal drwgi 4 i
aS olo las regh ol gl o wales Wi jele
6&@2@)0@@?6&)@&)‘&;
il 4 azg b ol oolgs a5l ons ]S
ot QL) 55l (o295 BB s s (Giiod lo
g byl lag e Jeass Slae dlkdS o590
30 0l s 039> cpl sla Eou yog L S
it 5 QLS el ab e comdlo Sl pllas B

Ol g 05,8 all 0g)F cnl 4 oY lo (3590l

Boleiin 9 G A
5Sasy b S ext S sla Lume dauy
($5 9SS 5o Ols a5 el Jgaze oy
59l (oo B cnl Il ey sla Sl 51 (S
ol Jyu8 e )3 (65,5laS LS (g5 (oo i
O 5 oole slo ogd oS ol sudg plls S
o g b ogds cpl 5l oolaiul bog oyl 4SS (g5,0laS
o3t ol @ s gy s 3l 5 L
e pl axwgy ol B axgr 50 adei ool g
g5 S 51,9 Pl Ll 4 axg b Logase
e 35y S gl & s g o
GRS Came A, 9dS (Samjd g sl
nslss SLbl s Sy ol mle cosgame
Sl SYgaxe Bras 5 adsi 4 adle (pne
Olymes laysiS )3 Sras syl ey o Jad



VFey Y O)Lo..iJ OHY-Y 0,99 U‘)"‘ 6))5L~5 4.\..:5; 9 slazdl A_JLM.?U 41.7(A AOY

Coedl 4y azgi b aS 09l oo olpaiy (wlal (pl
ol plsre aoud S8 e jo (5 0liS pllas
Syge QBT adsi shle b 5l sale 5 9ty
o s @l o b olas 5 05 JE b
@l o0 yins b Jolis 5Ls 0550 (Sliy g b Cola>
9, il SO obnl 4 s A4S 04l 0 dpogs 1A
sl JyuS glaazly I cole> g Glaiidy asly
30 Gy 2ebpg )8 cwlbw b zolaw o s
pY sle byl g pladl (5,5laS sl &)ljy haw
9 gl g dloml diee) (nl ) (poga i

g blisle copae (ipgh g bl b Lulul 5
2N 586 Ay eegd s pls (nl axwgd sl 4,
O 009 S| 0dg CEA LgLQ:\.\>‘9 4.&.»54 u% C.‘a.w
UJLMJ‘ » ‘u,u?u u.)‘ u.u...: L ods oolazwl 6& dj.x.a
S 5 &oll oy icagal 5 sl A Clady LS
Wlgy 9 jezme <8l ,0 )3 Sggw Suzr colie 55l
elaidl oz a1y Jele )b i s 990 sl
W el ol ede Coale 4 az gy LI Ll ools
ol 0523 IS 50 T 5l 090 sl 5y5ld @ Az g
Ll g,0l8 cpl ol g clils a5 5 )by gl 3 Coenl
Sl i NS W5 o s B, 65y
lin IS 5 (popad sla CS L anng g G
a4 90 LIS Gl 5 2Rl i
b oaisS adg bl )l cyz amlin slo Josdljgins
L 2Rl 5 gogas slasls (s b ol b
20,5 gl

P dnwg yo IS 36 (NS addge Cage
5 oS slad el J7uS e Lase (o (65 0liS
Jodos g seme JhL Slade (B p ead neds
elaisl oo ) ele b cniie Ok cwlis
SO oleie 4 lil o wead ploul Sldlas o il sols
aS ool axslis laUa) U"‘ Axgh 6‘); Jwbﬁwa)ﬁ
P SUS ) 5l (S 0ed Cupae (9% Wb
ol J.Jy uyi.am u.uj)ﬁ )l)l) UM dio )y U"‘
Lyls o & Y same ol Ll cl gl A8

Gk 3 Al 050> (lulid IS dgy (3l b5
20,5 pald gl > jeel g lgme jlazil g wg
3 AlS Copoe paass Gl )5 Gigel al
3)ls Shisel slo AlS 5 sl sl ol 4
Lo 55laS sk &liy bawgs 05l (oo Slpiiey oS
CSlop; ool iy nl jo (pogas it oSk
Ll bl oiisel p epdle 50,5 pald L
a3y 9 byl (Sl pll gle adlge lulil)ls
5 smnde g Jlo Dped 5 5 S las e
GRS it LIy cuilsd g b canlew dnlys
et 4 Cenl o1 51 (Sl 5wl opl aiies
JrS gl b jo (65,5laS anwgs e ol
) cales albls S L adlse L Ladie wond
S8 o anTd g b 4y oo (Slidn g proad
Ll g Sleas cdljo 5 b jee S ) 8e
ol oo bl ol o calie (gjlel EMges
slo bl 5l gl Ao BB iy gy L
o 45 D) Sezy ogas A e ool Sl
A odd Gy Sl B o g aaible Wiy
208wl leslaie
awgs 5l g (nl ) eeh @l Gell
litlS ) el s et S (sl Las
2 0aiS adgi 5L 050 5 I8 56 ddlge (p yiege
ool sl a8 S 15 gl g coles 098
35 sk ol 5o Sleled I Lawgs ond &l &l L
8 05 blisl iz Ol o Sy ol iy
b S Jold pEaiS adg 5l 050 sl Sloiiy
o Colex Jold a7 widl (oo @y sl o b
g 5l G 9 08 e g 5l ) (8 g ele
(SEHL sl Ay 0 )il opslin b coles
Sllll 5 (cuslio sl o3l 5 abon a5 5 2LJIL
@S bl 2l (oo Sy Cupde 5 Sl )
039> ;3 b gl dan idgy Sbml (lele Llos
Sl (s rhaw S9ute 5,508 ] WS Dlags
GAYL Conl 5l p3Y DUl 5 b oolyd 4 causS
Bl (oo e Gletiy lead ple 4 Ces
o st 50 Ol (Sl b b asdl ()l
Daneshvar & Alavi.,2009; Asadi et al.,2009) oL
.Jamshidi et al.,2015; Harkess.,2003; Hall.,2003;



ADY

Gloyw Sl lp el &y Bl i
(soga> b Hglo iou plo g oaisS oy )68
sl S le » b A5 2 dgw 5 Cadie Codlad
Mg el ail Blad g attise 0l g
2 638 oy 5 Jo 0jslies ]l 5 canslio (g Luel
Sl oldie S5 glgil ohg a4 6 SIS slo 0oy
oyar S sl CS 0 Coles b oS Canl (55950
el 3y Sl el o)

SR (S S BBy )l sl
Slop o lasxly arng n Jge (M sla adse
ol 480l 4l el osd S gle Lo o
NS S Olsie 4 adlse cal ik @mls
drwy mhw o 4 cwl oad Syre (M addse
S 6yl gl 5 oo Shos e pllas cnl (8L
sl e HeiS o ol b e ol eolaial )50
el ol il S5l damy mabie Cosl g
O ols ilgd g Canliw 4 Jolate sla sl
2 el ol g 35 e S g 50 Jlie lyie
@ gaels a5 9,5 kbl oy (o Bl o 5L
Sorel 423 53 Jpare O)lolo Cqz canlie (s
SES Gl oo IS ok 4 cutls wals 18 cols
Ol gy eized g S Ly Cews (lsd Lo
bl gloe p il Jb e o g L3 L sax
9 o | ol (nl pladind Caniie WilgS (o0 0390 52
loaxly (nl anwg )0 (ol & 5 wled oS
bl asls

&l Sl
ool i) iSOl 5 olRaegn Sl Cules
o ima olgs 30 ol 51 45 el ot |zl (A - YAYR

30,85 Slo a8 g Sis

REFERENCES

el (hao 9 (S SS dxgi 50 Fge P9y Jelse Jelou i) en 5 Sla

sl aze ol oy e Cudles oy g aldgi oha
5k slad o Blaie (5 o0 4 g S 4 (5 e
e 409 oo oS T adg (el yo 5 il
CudsS g e Copde b ol SV game pl o
ik cilise J¥s 4 Bl el Ll wiss aJss 5Vl
o ass adg g el |y SYgams ol (iSOG pas
L ogd (oo drogs 1L 35l (o g, a9y ISae L)
CYgame (Fyme gz 5d Cawyd slo (6,105 Cnls
sled 5 ile SBlad 5 Brae ik 4 sl AL Gl
15 355 Sypo ool SLaladl il Jpama b T
sl csle s b el el by (e
sleslitul aly » (ngs Sh92 sl sl 5 abg pe
o Al cplow,y oo LB A (59,0 ool (IS
Despommier.,2011; Specht et al.,2014; Tyson et )
&> S5, .@l,2011; Wortman & Lovell., 2013
Pl S5 ol (oo plaasite Sl ulul p (IS g0
5 995 Cagh il o95sT slad 53 55 ik Sl
S ST W55 o aipe el o D b o 4isS
ond JyuS 6 auie p laasly dnwg Xg) p (e
bl 5 JooSS L a5 S)g0 y0 il anils cuas
el Sladss s Gl (o0 ogas al jo Sledb]
a Sl o il (8 a5l e g (o8 LS
B )8 aloyw 5l milo 5 0l anwgy canlin (gl aigS
A 039> cpl 4o el I8
S Supde g Jo Dlged Soal b adal) o
Slassly arag NS IS 36 Lol 51 S (S
ool oy J718 e bazme (3 (550laS slo plls
1 Logase 5,sliS b oaisS as o CiS ol oo
dngi 5 ol & 3B Gl @ Bl 55 gl
b belss jo b il (leand g 0 walyss pllas oyl
Slallas olol s Lol Sy o |, GBlanl oyl 55080
o Codie el b L leind o Lie o ol

1. Albright, L. D., & de Villiers, D. S. (2008). Energy investments and CO2 emissions for fresh produce
imported into New York State compared to the same crops grown locally. Final Report prepared for the
New York State Energy Research and Development Authority, Cornell University, Ithaca,(NY), USA.

2. Anonymous. (2015). Retrieved from http://www.ceaglobal.org/

3. Asadi, A. Hosseini, M. Abdolahzadeh, Gh. &Ghareghani, A. (2009). Analysis of Factors hindering the
development of greenhouse cultivations (case study :Esfahan province). Iranian Journal of Agricultural

Economics and Development Research.40(1) (In Farsi)



VFey Y O)Lo..iJ OHY-Y 0,99 Q‘)"‘ ‘5))5LM5 4.\..:5; 9 slazdl &_)LM.?D 41.7(A AOY

4. Asadi, A., Hosseini, S.M., Abdollahzade, GH & Ghareghani, A. (2009). Analysis the Factors Hindering
of Greenhouse Grown’s Development. Journal of Agricultural Economics and Development. 40(1):
95105. (In Farsi)

5. Barbosa, G. L., Gadelha, F. D. A., Kublik, N., Proctor, A., Reichelm, L., Weissinger, E., ... & Halden, R.
U. (2015). Comparison of land, water, and energy requirements of lettuce grown using hydroponic vs.
conventional agricultural methods. International journal of environmental research and public health,
12(6), 6879-6891

6. Bayramoglu, Z., Gundogmus, E., & Tatlidil, F. F. (2010). The impact of EurepGAP requirements on
farm income from greenhouse tomatoes in Turkey. African Journal of Agricultural Research, 5(5), 348-
355

7. Bhanoo, S. N. (2014). Vertical Farms Will Be Big, But for Whom. Fast Company, Retrieved May, 4,
2016

8. Daneshvar, V.&Alavi,N.(2007).The study of factors affecting technical efficiency of greenhouse owners
of Cucumber grower (case study in the city of Jiroft) .6™ Conference of Agriculture Economics.(In Farsi)

9. Despommier, D. (2011). The vertical farm: controlled environment agriculture carried out in tall
buildings would create greater food safety and security for large urban populations. Journal fir
Verbraucherschutz und Lebensmittelsicherheit, 6(2), 233-236

10. Easterly, W., & Levine, R. (2003). Tropics, germs, and crops: how endowments influence economic
development. Journal of monetary economics, 50(1), 3-39.

11. Ebrahimi khosofi, Z.Ebrahimi khosofi,M. k., abasali, v., & abdolhosein, r. (2013). consequences of
climate change on agriculture and food security. the first international conference on land ecology.(In
Farsi)

12. Farahbod.,A. (2017). the future of the agriculture industry in control of technology. Retrieved from
https://click.ir/1396/05/26/incredible-future-of-farming/

13. Ford, C., Waibel, C., & Meter, K. (2009). Northlands winter greenhouse manual. Garden Goddess

14.Hall, C. H. (2003). Issues affecting profitability of the nursery and greenhouse industry. University of
Tennessee press.

15.Harkess, R. (2003). Enhancing greenhouse profitability through improved materials handling and
distribution. University of Delaware press. Retrieved from http://www.nraes.org/nra_order.taf

16. Hassanien, R. H. E., Li, M., & Lin, W. D. (2016). Advanced applications of solar energy in agricultural
greenhouses. Renewable and Sustainable Energy Reviews, 54, 989-1001.

17. Jamshidi,O. Asadi,A. Motiee, N.(2015). Investigating the Strategies of Sustainability Development in
Greenhouses of Alborz Province. Iranian Journal of Agricultural Economics and Development Research
.Volume 47, Issue 1, April 2016 Pages 181-196

18.Jensen, M. H. (2001, April). Controlled Environment agriculture in deserts, tropics and temperate
regions-A World Review. In International Symposium on Design and Environmental Control of Tropical
and Subtropical Greenhouses 578 (pp. 19-25).

19. Koevoets, I. T., Venema, J. H., & Elzenga, J. T. M., & Testerink, C.(2016). Roots Withstanding their
Environment: Exploiting Root System Architecture Responses to Abiotic Stress to Improve Crop
Tolerance. Frontiers in Plant Science, 7

20. Mattson, N., Albright, L. D., de Villiers, D. A. V. I. D., Brechner, M. E. L. I. S. S. A,, & Langhans, R. O.
B. E. R. T. (2015). Top misconceptions about CEA. Inside Grower, 32-34.

21. Ministry of Agricultural Jahad, Statistics of 2020, VVolume 11, available at https://mail.agri-jahad.ir/.(In
Farsi)

22.Naseri, M. s. A. (2017). Assessment of the islamic republic of IRAN’S policy on climate change. THE
Socio Cultural strategy journal, 21(5), 21-48.(In Farsi)

23.Nordey, T., Basset-Mens, C., De Bon, H., Martin, T., Déletré, E., Simon, S, ... & Malézieux, E. (2017).
Protected cultivation of vegetable crops in sub-Saharan Africa: limits and prospects for smallholders. A
review. Agronomy for sustainable development, 37(6), 1-20.

24, Poisot, A.-S. (2007). Summary analysis of codes, guidelines, and standards related to Good Agricultural
Practices. Background paper for the FAO Expert Consultation on a Good Agricultural Practice
Approach, Rome, Italy, 10-12 November 2003. FAO GAP Working Papers Series (FAO).



25.R Shamshiri, R., Kalantari, F., Ting, K. C., Thorp, K. R., Hameed, I. A., Weltzien, C., ... & Shad, Z. M.
(2018). Advances in greenhouse automation and controlled environment agriculture: A transition to plant
factories and urban agriculture.(In Farsi)

26.Rad, E. b. (2017). The role of modern agricultural technology in food security. Retrieved from
https://agronic.ir/post/691/

27.Scott, N. R., Chen, H., & Schoen, R. (2016). Sustainable Global Food Supply. In W. S. Bainbridge & M.
C. Roco (Eds.), Handbook of Science and Technology Convergence (pp. 651-668). Cham: Springer
International Publishing.

28.Sierra, L., Klonsky, K., Strochlic, R., Brodt, S., & Molinar, R. (2008). Factors associated with
deregistration among organic farmers in California. Davis, CA: California Institute for Rural Studies

29. Sobhani, S., Jamshidi, O., Norozi, A. (2018). The Effect of Knowledge, Attitudes and Satisfaction of
Greenhouse owners Cooperative Members in Pakdasht County on Sustainability of Greenhouses. Iranian
Journal of Agricultural Economics and Development Research, 49(2), 293-309. doi:
10.22059/ijaedr.2017.238218.668463 (In Farsi)

30. Specht, K., Siebert, R., Hartmann, 1., Freisinger, U. B., Sawicka, M., Werner, A., ... & Dierich, A.
(2014). Urban agriculture of the future: an overview of sustainability aspects of food production in and
on buildings. Agriculture and human values, 31(1), 33-51

31.Taub, D. R., Miller, B., & Allen, H. (2008). Effects of elevated CO2 on the protein concentration of food
crops: a meta-analysis. Global Change Biology, 14(3), 565-575

32.Tyson, R. V., Treadwell, D. D., & Simonne, E. H. (2011). Opportunities and challenges to sustainability
in aquaponic systems. HortTechnology, 21(1), 6-13

33.Wortman, S. E., & Lovell, S. T. (2013). Environmental challenges threatening the growth of urban
agriculture in the United States. Journal of environmental quality, 42(5), 1283-1294.



