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Abstract

Agriculture has been one of the most important industries for a long time, and providing people with
food as a factor in providing energy and health to perform various activities has been of the highest
importance. As a controlled environment for growing plants, the greenhouse has more advantages
than outdoor cultivation. Greenhouse agriculture has had various ups and downs and has experienced
various cultivation methods and technologies to improve production efficiency. The Internet of
Things is also one of the technologies that its use in greenhouses has brought various advantages such
as reducing water consumption and agricultural inputs, reducing energy consumption, improving the
quality and health of the product, increasing the production rate and growing profitability, and it is
essential that the more attention should be paid. The purpose of this research is applied and the method
is qualitative. The research data was collected through interviews with eight experts with education
and expertise related to the use of intelligent systems in the greenhouse. Data analysis was done by
thematic analysis method. 51 basic themes and 12 organizing themes were identified in the coding
process of the interviews and the final model has four main socio-cultural, technical, economic, and
governance themes. The results show that the use of Internet of Things in industrial greenhouses, in
addition to direct financial benefits such as increasing productivity and profit margins, has significant
effects on improving sustainable development such as reducing energy consumption and increasing
food security.
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theme network analysis (Abedi and Jafari, 2011)

o5 al> o

O b o Lsl =)
&S as -y L
(e oy 9 4 70
Ol CSLD 5 i Y

Omebae sl -F
omelie & Julos -0

SIS e -F e plesl g S 5

LB 0y5e Gl 5 el pranal Sl (pgaz o lais ol
olo go

Soogh (6 5ko] pianws S cidg% 4o Munir et al. (2019)
Aiedign Gpe (sl gyl ey Sy 5l eolicul b 45 sisges 43l
S o S 5)5L8S a4y cdasgie ulie 50 £ )l5e 5 LaaillS o
WS Cagh mlaw sile o bl ph g (lalS 4 by e slaools
5 ool b loools ures 5 Lo lon sles dop s )55 o
Gl ol Ay 3550 30 (S el gly 51 Bhaie b,
P9y S U9y onl 45 e g (S e pl 5l Jel> gl iad
ile LS o bl ani s izl sl el 5 ol

Glhie ool b1y sasaisga olols Karimah et al. (2018)
s 3l s 02l (59959 ol 18 talesl 900 5 (b (s
95 SIS e (295 9 S Cusb, 5 1se Cusb) ded g
O sy wals Glalojl cnl @i og Gigels 5 g,
ol 0095 Jgore AlS 4y Cond dialign

Lt (§5lodindsn (pgas ;5 oad plxil Clidod ow)y
Caz 0 E3o90 (nl Vb Cowal dadillS o559 4y (5,5liS i 5o
Wieligr Sl was oo Gl ) 0 590 haw <)
Oiee 2 Sl 5 055 ol el e (slaoslys 2alS (e
yolo Jb o lesls mul3dl 5515 aed mhaw g g ailad o
)30 Siedign gladlabe (nyiep | (Ko Glye 4 eledl iyl
a8l axwgd gl yeiS Ho Jlgl )3 colaiwl 550 laasllS o oolaiul
5 dibge oy glal jo o3l lpl o Jails cpl 5l eslaul Jg o)ls
Eroge nl 5l Culer Sy Lan &5 (e 5 aiole> oéyle
3 6od ol e oo )5 S ol b sl 00505 Soien
Dokl sooggn B 45 il g Cond 03 S (LS 525 (55 p5laS
Of g edalol o slosns 5 (5,5 Al o 4y (lizsl a5 005y S5
57l e 50550 2 5o Jelse oy p (502 B 3g ele>
I8 s 2590 58 ) ol 65 S0 wilgd o slaailndS o cLosl
PP

b fg) g dlge ¥

apliz Sl gy SG el o U2 (Pt 5l (ol b,
3 Sy Gegn IS wed Sl hagh g9dse b (olie By,
59, 4z b aSil (g el ) (ke @ 058 00 plmil Sielae
0s 6)315,8 ledbl wigSa g 05 (5510,8 ledbl el 13
0555 oo 18 el 3550 5 (gunailo

Ohey &8 Bl s o5 Bas gg elul Sl Aagh
VeSS onl 0 Dbl (sy5le S el S Gy
Yle (g2 b a5 poghe Gady el Sloge 5 SIS sl s,
SlalbS ) 5l gl g3dse b LU s e ple 5 S
laalls sl olawi (pm (oo Jore & dnzlie b g oays 5 eslinul
bl 45 acgaze oy 5 Lol )5 51 SleMb] a5 5 ol ol



OS50 0 5 Jels i slass zals
WS Sliage ke yoe SRl -, 90
St — o)Al e <l | - Slusl glas rals
ol = o8l Slasges 36 g ST slaolas, Jps
R

&9

09 Sl b o 5055 5 5 5y el Bpa ialS
g Ol

(295 9 Sl ENbl slac b o §gin Coanl cdgs glacaslns

sel slats, Lol

09,5 ;o oxdd Glojlu pelas (Jow 4 glsws gly aslsl jo

Jouz) w35 )3 5 2 4 118 elae Glgie Cou 55 S

oo Jelss oneg S cdidi> s 2518 Ggede Jloz ul 1V ojled
sl oo

25158 el -Y Jgur
Table 3. Overarching themes
o ylojlw cymolao 5138 ygouio
OlmlS (B aw

oole g cm

s L8 - cloz!
Sl RS e

anol>
Sl csle 9 ‘5’>‘).lc 09>
Salgh phasw §losls 5 (b oy

Jyaze
Jrs
&o90 5

S

oy Jres

oo glocaslos

solazdl

S

FYVEINE o

sleaslas ploxl 5 )b 3l 3udod 5L 0,50 sosls a5 cpl 5l
5 ool b laools o 5 4525 s 5 (6 9]z 4l s Luaoss

ez s shol Gy Sy et 5 b aslas oo
O 5% e 4 8L sl &5 W 2t 4 (28 G
Trhe i dmatl gy B o (2P Slagiey alas
PRV S

o paw o sl ol sleslaul j 35e Julse i) o8 iew yy
Sz o sbalxls

sl il oolital S350 Jalse s, ¥ (25 i
fowl s8> sxo slaalls ¢y pow 4o

Cope o sbaal ol 5l eolaial mls Y o8 iy
Cinz o aslls

Bebaie eelotl 6 )l eolasal 5l ol s LT:F o8 iy

)| gl IS SMpass J8los b 8 5 51 e AL leaslas
o amle Jlo ¥ g g5,0laS sleddlsd o dale Jlo ¥V JBlas
0 9 SEpdy Ojge Meden g Sako SalRS 5 0y ega
el Cpmaliae Julos g, b cobine Juloed daaislae (s5lusoly ;)
WWog il g 0) daalas ool gte 1T Jgao Billae 0905
0,8 zhzul saias lojle (geuie

o plojlw g 4l (roldo =¥ Jgux
Table 2. Basic and organizing themes

al molido suss b jlw

Lol &6yl 5l ool slp oY Loyl 1 aSGT s ogdle Gadis Joko

ol szl gl Jols mls wms o plis 1) Glaldls sbolase o

oolaiwl a5 aas o lid gl 09l oo Solel 1) calizes slul o (5L

Slo paiinss wlgd odle gio bS[0 sloil ol

9t 2 otz JB sl g antle 5 (659000 o138l wiile
Syls plde cosel (iulidl g (6551 Bras Grals aile b anwgs

S amds g ooy ¥

Ogede ez hls @sdios onalin V K& 0 a5 ol Joe

Ogan el (FaSlo g golatdl (B ((an b - eletx] Lol
GBI g s lejle (geds Yoz 5l (o s - sloizl Lol
Sl 00l S5 analz 5 el woole 5 (s sl ool
DL ole g s slabg, & L Glls Bl maw e (ul o o
S 3 0T o st laaslae o IS5 Y b analz 5 F L gl

wlazils 1y o8 s

Ll alive sloay o — Slosles o Shls Giils b

Sole g S

ole g (L3 sloojgel —5 y9lid (6 pdy 5ok pae

9l i mhans = (bjge] 4 Lo el

=k - Sl pleder g g9 -Colus 5 b oo
a)Lu&—J Eyi- < 5& S5 csle
3 b oge
s (6 3bwosly

- celin 5 Ll = b ogd 3gt cenlite

(JES PO RPRVON]

23T alS — oS il - kS il s

ol Sguga — SN el il anel>

i 015 = edtiens b 5 poitone Sl al3Hl
e 0395 Dl G 5 G el e Gldl (59,05
aels I3l ~(ROD) il 3l -5 )l aipzo alS S
o8 anie ali-ale s ClSil 0,90 AalS-ogw
Sy 438 g



£

. ‘_gLO: PHEuly 3 :Lu.ul W)-*-*J‘ '5):’)15 LJ"M

dxol>
Srigel

@ole g (S oy,
oyl sels mlaw

NESPSERPIeSY

dgo sbawlow |—

» $ho Jalge
s | 31 o0 lasuw!
salals ;o Lud!

‘ Wls Csl g o> )b oy

6iluodly 9 g2k o9

sobaidl

S
$29° 4

Js
Jyazxo

gxiwo GLAGLRS jo Lbl o iyl 0 )15 Jow —) S
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