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Introduction

In the continuity of human life, agriculture as a strategic activity plays a key role in providing food. In addition,
the agricultural sector plays an important role in economic development, social welfare and environmental
sustainability of all countries. However, this sector is facing many challenges in recent years. Some of its most
important challenges include the increasing growth of the world's population, a 40% reduction in water and soil
resources, the destruction of a quarter of agricultural land, climate change, a lack of specialized labor, poor access
to financial resources, strict laws, and a decrease in the number of farmers due to a decrease in motivation.
Therefore, in order to meet the growing demand for food and overcome its challenges, the agricultural sector is
forced to look for new solutions such as adopting digital transformation enhanced by artificial intelligence
technology. The use of artificial intelligence (Al) technology has recently become increasingly prominent in the
agricultural sector. Al-based solutions assist farmers in achieving higher productivity with fewer resources,
ensuring the production of high-quality and healthy products, and accelerating the marketing process. Given the
significance of Al technology in enhancing the overall efficiency of the agricultural sector, this research aims to
identify the key predictors that influence the behavioral intention and adoption of Al technology in agricultural
companies.

Materials and Methods

The main objective of this research is to determine the key predictors of behavioral intention and behavior of
using artificial intelligence technology in agricultural companies through the combination of the developed
UTAUT2 model and TOE factors. The statistical population of this research is the total employees of nine
cultivation and industry of Razavi Agricultural Company, which are about 465 people. Data were collected by
completing multidimensional questionnaires along with semi-structured interviews from households in 2023. In
total, 250 questionnaires were completed. Data of 39 respondents were excluded due to missing values. The
questionnaire is designed based on the seven-point Likert scale (strongly disagree = 1, strongly agree = 7). The
questionnaire used in this research includes 14 constructs in the form of 60 items. Excel 2019 software was used
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to analyze the raw data of the questionnaire and SmartPLS software was used to test the research hypotheses. In
order to guarantee the stability of the data, a complete bootstrap method with 5000 sub-samples was performed.

Results and Discussion

The results revealed that the values of Cronbach's alpha and CR for all constructs were higher than 0.7, which
shows acceptable internal consistency of the model and adequate reliability of the research constructs. AVE scores
and factor loading values for all constructs are above 0.5, which indicates the correct definition of constructs and
high convergence between constructs and its items. The values of rho_A as an important reliability measure for
PLS-SEM for all constructs are greater than the acceptable value of 0.7. The results of the Fornell-Larcker criteria
and the Heterotrait-Monotrait ratio (HTMT) indicate that the model is confirmed in terms of the constructs'
discriminative validity. In addition, the research model was able to explain 89.4 and 51.7 percent of the variance
of the variables of behavioral intention and the behavior of people to use artificial intelligence technology in the
agricultural sector. According to the results, all research hypotheses are confirmed and the behavioral intention to
adopt artificial intelligence technology is positively and significantly influenced by expected performance, social
effects, hope for effort, facilitating conditions, pleasure-seeking motivation, price-value, habit, trust in technology,
technological aspects, organizational aspects, and environmental aspects. However, the fear of technology variable
has a negative and significant impact on people's behavioral intention.

Conclusion

This study highlights the determining the role of expected performance constructs, social influences, fear of
technology, and organizational and environmental aspects compared to other constructs in predicting people's
behavioral intention to adopt artificial intelligence technology in the agricultural sector and provides important
information for different stakeholders. According to the results, it is suggested that the government should invest
in the development of the necessary infrastructure for this technology and provide a platform for its development
by establishing efficient laws and paying low-interest facilities. In addition, Designers should create user-friendly
tools tailored to the agricultural conditions of the country.

Keywords: Agricultural sector, Artificial intelligence technology, Behavioral intention, Structural equation
modeling, Use Behavior
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1- Unified Theory of Adoption and Use of Technology
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1- Technology Acceptance Model
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Table 2- The use of artificial intelligence tools in Cultivation and Industry

Jpl oL 83w A} Jyae £ Caruo g CuiS
Tool name Context of use Type of product Cultivation and Industry
Sy B35S 5 (sl I e ot 5 i ples
Drones Spraying and fertilization Wheat, barley and tomatoes All Cultivation and Industry

295 03105 5 wble (i
Machine vision and Image
processing
Oetle (63:53L 5 Ggmlog
Automation and Machine
Learning

Slgign wlolo  iise £l diadon (5l
Smart irrigation of fields based on the water
intelligence system
S5a9kiS 9L y0 oy 5l SS9 Madion oo
Smart management and remote control of the
agricultural fleet

Ay g (Kb dgS (o, Kokl g puiS
Wheat, barley, sunflower,
tomato and cotton
&y9kss Bk
Agricultural fleet

A b Gy g Dgad ds e
Mazreh Nemouneh and
Torbat-e Heydarieh
d)de> Gy g Dgad 450
Mazreh Nemouneh and
Torbat-e Heydarieh

i g Cuxivo 9 Sl p SIS 4y diged 031031 =Y Jga

Table 3- Sample size for each Cultivation and Industry and Headquarters

W,M OUS,[SJS JS)W Mum).;a‘ﬁ
Cultivation and Industry  All personnel  Share of the total  Number of questionnaires
Lo
> 27 6% 12
Headquarters
0 36 8% 16
Anabad
ool 37 8% 17
Esfarayen
. 74 16% 34
Baghat
k> S 14 3% 6
Torbat-e Heydarieh
Qe 17 4% 8
Semnan
oS 88 19% 40
Sarakhs
LS 17 4% 8
Gonabad
NN 155 33% 70
Mazreh Nemouneh
S 465 100% 211

Total

1- Stratified Random Sampling
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Table 4- Structures and items of research

£ )‘L.o
Constructs

Laygs
Items

)Ly Lab
Behavioral intention (BI)

In

polde &g odlitl & los
Intention to use continuously
5 Oyge ookl 4 Jsles
Intention to use if needed
Ciallg plosl (gl o3litl & plos
Intention to use to perform tasks
odlazul 4y olod @315 (oaw yiwd Cjguo 53
case of permanent access, intention to use
odisl ) oolasiwl 4 Loy
Intention to use in the future
S99t 5> BB g zsly Jols

Clear and understandable interaction of technology

S )90 (BN
Effort expectancy (EE)

coly g ool oolazal
Easy and convenient to use
Ol 5ol
Easy to learn

&yold HEaS ealazal b OL‘"] g coly bls)l o)y
Easy and convenient communication with technology users

$9l8 S SlaeS 1 b ol pudins b))

Easy direct contact with technology research companies

odS L.Q s ]ml).w
Facilitating Conditions (FC)

oY mle yaly Hlasl y
Having the necessary resources
98 Jloslatl gl B Sl 6)15y05

Having enough knowledge to use technology

&9 3l edlaiwl y> ISt dbu] g jd 1500 4 aw yiawd
Reach out to others if you have problems using technology

Hasl 550 3,Slos

Performance Expectancy (PE)

598 Jlodliul (139 ude
The usefulness of using technology
slacylld yix s plo
Perform activities faster
Mg 9002 Uil
Increasing production productivity
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oozl s,
Use Behavioral (UB)

sloal oyt
Social Influencers (SI)

=L o b}gﬁ}l
Hedonic motivations

Sloel
Trust

o9k 3l ey
Technology fear

NSO

Price- Value

N g CoiS il
Increasing the quality of products
polle odlazul
Continuous use
s @90 > ool
Use as needed
iplby plosl (g orliul
Use for tasks
o]y el
future use
O & odliiw] duoss
Recommend use to others
o5k ool 3)90 )3 (o 4 S35 3131 las
Opinions of people close to me about the use of technology
69l 3l ookl 350 50 ye 38,31 031 Jlas
Opinions of people who influence me about using technology
e BB 55 ohitsl oS (o33 s
Opinions of people | value
basye U5 3,5 03yl
Fulfilling a related need
olgds &Y gaxe Ay g Ay Cilisee Jolya plox]
Carrying out various stages of production and production of desired products
Sl odlil jl ol 5 sanlsg ulus
Feeling pleasant and satisfied with the use of technology
&yolid 4y yily slazel
Believing in technology
6393 5Ll 3590 5,Shos 31 5L slozel
Trust resulting from the expected performance of the technology
Colsy 5 oybo (sl dlazel
Trust resulting from experiences and satisfaction
&9l 3l oleMbl cidlyyd 5 (2B SU sleisl
Trust resulting from awareness and receiving information from technology
&9l gy s Cuwyd pbl pus 5l 5L oy
Fear caused by technology not doing things right
Gl Ll Bb ey
Fear of working with technology
S99t & (Sly 3l (L oy
Fear of dependence on technology
6ol 5l oalisal (Ul ) 335 51 (36 o5
Fear caused by doubting the ability to use technology
6ogld 3l cutng g T pus 5l L6 o
Fear caused by lack of knowledge and fear of technology
Egmas ign (gloylil cusls Cuod
Reasonable price of artificial intelligence tools
Ol Cuasd g (S gimn (ben laylpl b))l canls
Proportion of the value of artificial intelligence tools and its price
O Ul 5 (shan Ghgn (slaylpl (eb Caad canlis
Appropriateness of the current price of artificial intelligence tools and its value
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oole
Habit

&5y9L8 5l oolawl 4 csle
Habit to use technology
Sy9ld 4 (St
Dependence on technology
d»l;.é )'l oLl O dalc

The normalization of the use of technology

b5 b 655l8 l oslitel (g

Aligning the use of technology with experiences

&9l I ookl Hlanl 350 CBlanl gass

Achieving the expected goals of using technology

Gld sloa>
Compatibility Aspects (CA)

e Glaas>
Environmental Aspects (EA)

ke shase
Compatibility aspects
Sgld (&S sloa>
Qualitative aspects of technology
sl 53, 8es slaaix
Functional aspects of technology
S s )l e
Applicability aspects of technology
6393 3 oslial el
Security of using technology
Cpnbab pie g S
Risk and uncertainty
3831 oolasdl gl yzal b
Effective economic parameters
G EJRERW
Intensity of competition
M3k Cunsdy
Market situation

Ay e g ocuwslew
Government policies and regulations

Cupde Slutdy 5 )
Leadership and management support

olojle Glanl g syl ¢jll e

Vision, strategies and goals of the organization

Slojle sladis

S5k g ol byl lojl o3l

Organizational Aspects (OA) Organization size, absorption and learning capacity

olejlo ol 5 Jlo @l coiS

The quality of financial and human resources of the organization

Sold (8 slacsdlo )
Technical infrastructure of technology

K8y (6595 15l gl sl Jue (o)l da Cuus (Il
oy (TAM) (g)9ld (o pds Jso L (TPB) Yoads50 ysaliys
Jae ool wizmen A8 (o0 BBy 59l S pdy 0 1) s
slopisy ) e slag)gls calisee JIS 3l 4y paesd el
Chikoye et al., 2018; Ribcke ) 5,5 1y (5;,5liS 0394y caliseo

o9l 5 euldial g (i yaigy dpylySy dn )l Jue
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1- Theory of Planned Behavior
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Table 5- Types of multivariate data analysis methods
eI ] Sl
Multivariate Methods Exploratory Confirmatory
Sladgs s ol Jebs
Cluster analysis Analysis of variance
o Slast ele Jilos S 9805
Jl s sl - - :
g ) Exploratory factor analysis Logistic regression
First-generation JEER
techniques i SN 02y
G L (g3l olide Multiple regression
Multidimensional scaling (CFA) (anb le Joo

p9> s slasby,
Second-generation

techniques (PLS-SEM)

(PLS-SEM) i ©layye Jslis gyl lo &Yolee (g5ludss
Partial least squares structural equation modeling

Confirmatory factor analysis (CFA)
(CB-SEM) _yuilylgsS" 5 (it (5 )il ¥sles (g5ludin
Covariance-based structural equation modeling

(CB-SEM)

Source: Hair et al., 2021

WoSa aSl oy U 1y 7 ) 23945 oo oolisul baay s (5, L) auls
acgerze slp 1) (lo)lgeS  yle Ll o (6ylas oo S
Oloeas PLS ( Lilds 3 a2 o plosl cdify (yuesd diges (slaodld

L Yolee (g5lw Jae )l 5959 SEM g, g5 90
Gl &Yoo (g5l Jio 9 (CB-SEM) il )lssS v (e
&y Jsl 4555 > CB-SEM (PLS-SEM) i olaype Jélis



YV oo san Shgr 65903 3l eolisuul ;lid) g 5,8y wad pr 3o Jolge (o) o5 5o 9 5y (SU

U).»_uul Sy LJ“'?) ;i; Ao ealawl (/\ A¥ M) SmartPLS

S plosl lmodly ()l e (slp (28 gei B e b JolS
.(Riibcke von Veltheim et al., 2021)

woad SALLD Curaa sla S

) allan 3,50 5905 S Comar (sl Sizg F Jsin 13
09,5 33 duoyd YV kit sl YVY (o 1ol Ll ol .ol onds
Y0 i 09,5 13 (55 VV)) doyd O (45 YA) YO-YO e
A eomed W39 FE-OO dw 09,5 10 (485 YY) doyd Ve g Jlw
Lo ¥V L Ve 5l 268 09,5 33 (425 FA) duo 3 YV ey o5 bl
Y-+ 09,5 13 (5 VY) deoyd A g JLa VV=10 09,5 13 (45 99)
EMass gl (85 AY) a3 ¥ oply 9581 il H)8 L
(5 Y0) 4mo> W g il (393 (15 AT) o> ¥F il
b uil;.:ﬂ bld a4 Bamd gusl oled jd 1009 (6,585 SMuasy
2o VY oS dans )3 (4385 ¥+ ) dao)d VY ¢ sogiane (hon (555l
il s 5> (Bl (185 AY) 2oy FF g Lawsgio o 53 (5 V)
sl L8 ol

ol 03 B yme SEM (glpy €onisS i s Slo? 5,509, S5
29 315 38505 Jho dinly (sloyuiie )3 by sy 2 oS
oS olady gle e Clilinl CB-SEM gzl )3 o5
o liliel (2ol Sluss oS Lo (pl 4y it s 248 4y uacio
ﬂsdw&k&ww&;@.&iww)@o%
cel Codgame opl o ) el pase il o 5l g5 e
il bl o i (glp ©a b 4 CB-SEM & 55 55 0
A o gundgi |y b yadls o (wib,lsS leis CB-SEM ¢ yizon
(Hair etal., 2021) &5’ o3 38 yo3 dtunly (sl yuxio s i 1 g
hitel S§ dion oS ol (pl PLS-SEM Lol oo ¢ Jilio )
S (o0 bl b g e Sl e )90 0 Sl paTdie (S
) R2 polis 8l iShs @ Bua b |y olys PLS-SEM
Ol 5o eSS 09y slaojl (005 03l guudgr ilyly jlade
S o auli |) PLS-SEM (aiges J3) n i cBun S
olly gu—sy g Al de i 3uS Bab A Jlej cnlpli
Hair et al., ) el gyl Jigy ol cdil (Lol (o yiw)
ooy 5 ooliiul b e il oy Lalg, ¢ suiiss oyl 55 .(2021:30-31
5 deli iy pls (claodly oo (gl s 34l PLS-SEM
J3le 5l uiod slaans b oy90jl gl 9 Excel 2019 15 sls 5

axlllas 390 diged (S8l 590 (S S529 - Jou
Table 6- Demographic characteristics of the study sample

Lhﬁ.i‘&q L‘bos)f L;ﬂg‘)ﬁ oy
Variables Groups Frequency  Percentage
) 25-35 78 37%
o 36-45 111 53%
Age 46-55 22 10%
10< 68 32%
S wps 15-11 99 47%
Work Experience 16-25 17 8%
26-30 27 13%
ool 83 39%
Bachelor's
e gl ol B8 93 44%
Education level Master's
55> 35 17%
Ph.D.
A.il)l O')ﬁu\d 18 9%
Senior Managers
e Ol 22 10%
b Cundg Middle managers
Employment status -\_>‘5 Cawy - 50 24%
Unit supervisor
ol 8 121 57%
The experts
(1]
~s 49 23%
Low
GEhan en (5310 b Ll lie Luogie 70 33%
The degree of familiarity with artificial intelligence technology Medium
L) 92 44%
High

Oingh ol sisle
Source: Research Findings
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Table 7- Results of the measurement model

cOl::t}::cts d"’g:;gﬁ; 3 il:;i ‘f/l:; ;)5“”’1* Cronbach’sa CR Rho A AVE
PE R T A o 0.838 0891 0846 0.672
EE oo oo 08 0gten  0oa 0.901 0927 0902 0.718
S ot e 0.842 0.905 0843 0.760
FC e oz Pl 0.854 0911 085 0.773
Tst el TUSEL TR, 0.850 0909 0854 0.770
HM e o o e 0.857 0903 0860 0.701
Habit it e e 0.911 0933 0912 0.737
TA e gara. AL TR Te. 0.900 0926 0901 0.714
EA o oo oot ooabe ogome 0893 0921 0894 0701
AN N § A g 0825 0896 0830 0.741
OA ot O o o oo 0.908 0932 0911 0.732
TF B L S e 0.825 0.895 0836 0.740
BI o 0o 0ol o oo 0876 0910 0877 0670
UB  jorim ooee sl ooe omene 0911 0933 0913 0737

(deoyd ¥ baws 3 (6 I3 gine D) imghr (slaasly sisle
Significance at the 1% level) Source: Research Findings (++*:
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2- Discriminant Validity
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1- Convergent Validity
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Table 8- The results of discriminant validity criteria in the measurement model evaluation

Fornell-Larcker criterion

Bl EA EE FC HM  Habit OA PE PV SI TA TF  Trust UB
BI  0.850
EA 0.785 0.837
EE 0783 0.731 0.847
FC 0769 0.682 0.655 0.879
HM 0674 0590 0.594 0.552 0.837
Habit 0.696 0.540 0593 0.613 0.526 0.859
OA 0.744 0.671 0.605 0.673 0.534 0.663 0.855
PE 0500 0.310 0.369 0.387 0.399 0.417 0.271 0.820
PV 0596 0451 0506 0574 0489 0.560 0461 0476 0.861
SI 0700 0.681 0.539 0.618 0.548 0.473 0.574 0.370 0462 0.871
TA 0733 0.571 0.638 0.647 0545 0.684 0585 0482 0.611 0.533 0.845
TF -0.605 -0.677 -0.640 -0.686 -0.616 -0.650 -0.642 -0.431 -0.614 -0.593 -0.649 0.860
Trust 0.666 0.605 0.633 0.595 0.465 0.598 0.604 0.243 0484 0436 0.555 -0.568 0.877
UB 0.694 0562 0.569 0.653 0.373 0.523 0.571 0.414 0.540 0.519 0.574 -0.562 0455 0.859

Heterotrait—Monotrait (HTMT)

Bl EA EE FC HM Habit OA PE PV SI TA TF Trust
Bl
EA 0.688
EE 0.781 0.715
FC 0636 0.782 0.748
HM 0.777 0.673 0.676 0.647
Habit 0.775 0.598 0.654 0.695 0.594
OA 0.831 0.744 0.669 0.763 0.603 0.728
PE 0581 0.358 0421 0455 0472 0479 0.309
PV  0.698 0526 0587 0.683 0581 0.647 0.533 0.569
SI 0.815 0.785 0.618 0.729 0.644 0.541 0.654 0.439 0.553
TA 0823 0.636 0.708 0.737 0619 0.755 0.646 0.551 0.708 0.612
TF 0706 0.792 0.742 0819 0.728 0.746 0.742 0512 0.738 0.713 0.749
Trust 0.770 0.693 0.723 0.699 0.543 0.679 0.685 0.288 0.578 0.514 0.635 0.676
UB 0775 0622 0.625 0.739 0.419 0570 0.624 0.469 0.623 0.592 0.632 0.647 0.516

gy el :isle
Source: Research Findings
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SRMR = 0.047, d_ULS =3.017,d_G = ) wsbs ;L5 |, Jae
(2.357, NFI = 0.755, GOF = 0.70
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Table 9- Coefficient of determination (R?)

Variable Results
(BI) 5,8, 23 0.804 g 8
Behavioral intention (BI) ' Significant
(UB) oslizl L3, 0.517 Lawgie
Use Behavioral (UB) ' Moderate

Model fit: SRMR =0.047, d_ULS =3.017, d_G = 2.357, NFI = 0.755, GOF = 0.700.Note
gk el L
Source: research findings
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Table 10- The results of the structural model

Ol )8 JESWV O] JUV. Y K] Ve - B ) t-Value p-Value =W
Hypothesis Path Coefficient Standard deviation Results
H1: PE => Bl 0.339 0.072 4.723 0.000  Supported
H2: EE => BI 0.100 0.024 4.236 0.000  Supported

H3: SI => Bl 0.240 0.072 3.351 0.001  Supported
H4: HM => BI 0.132 0.029 4574 0.000  Supported
H5: PV=> BI 0.070 0.032 2.210 0.027  Supported
H6: Habit => BI 0.102 0.028 3.594 0.000  Supported
H7: Trust => Bl 0.180 0.067 2.699 0.007  Supported
H8: TF => Bl -0.276 0.039 7.104 0.000  Supported
H9: FC => BI 0.166 0.040 4.186 0.000  Supported
H10: FC =>UB 0.292 0.077 3.782 0.000  Supported
H11: TA =>BI 0.132 0.037 3.604 0.000  Supported
H12: OA =>BI 0.284 0.069 4.128 0.000  Supported
H13: EA =>BI 0.229 0.045 5.080 0.000  Supported
H14: Bl =>UB 0.473 0.088 5.401 0.000  Supported

gy el :isle
Source: Research Findings
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Figure 1- The findings for path coefficient
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Table Al- The average yield of the strategic products of the country and the average of the world (kg/hectare)

Fri%59% ol» oy S
Area lran  World Gap
P 1,667 3,689 121%
Wheat

# 1,818 3,285 81%
Barley

s Skl

R 1,032 1,855 80%
Sunflower

& 3750 4,705 25%
Rice

S 55556 60,766 9%
Sugar beet

b 2,442 2,608 7%
Soya beans

ﬁﬁqb:&&‘b

Source: faostate.fao.org
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