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Abstract
The main aim of this paper was to investigate factors affecting the adoption of pressurized irrigation technology among 
Roudbar County olive farmers by path-structural modeling and Unified Theory of Acceptance and Use of Technology. Data 
were collected through an information technology questionnaire addressing a cross section of 210 managers of olive farms 
(4.18% of the statistical population) in the Roudbar County, Northern Iran. Validity of the questionnaire was proofed using 
several tests (content, face, convergent and discriminant). Likewise, reliability of the questionnaire was tested employing 
principal component analysis, Cronbach’s alpha, Dillon–Goldstein’s ʃ and reagent stability. Descriptive and inferential sta-
tistical analysis of the data was accomplished using  SPSSV19 and  SmartPLSV3 software. For testing hypotheses, structural 
equation model and partial least squares that focus on reagent variance were used. Results show a significant relationship 
between: (a) performance expectancy and behavioral intention, (b) social influence and behavioral intention, (c) facilitat-
ing conditions and use behavior. A significant relationship was also observed between intention to use and use behavior 
of pressurized irrigation technology. The employed model explains 72% of behavioral intention variance and 42% of use 
behavior of pressurized irrigation technology variance among olive farmers. To increase willingness to accept technology 
among Roudbar County olive farmers, it is suggested to hold extension and education courses by organizations for raising 
knowledge and awareness of pressurized irrigation technology. Also, olive farmers can be provided with financial resources 
and knowledge to enable them to adopt this new irrigation technology.
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Introduction

There are persuasive arguments in favor of growing olive 
trees and producing the related products all over the world. 
The main causes of this popularity do not only route in agro-
nomic and economic reasons. However, the environment 
and human health are some of the most important reasons 
needed to be considered. This tree is considerably tolerant to 
drought, and it is capable to be grown in soils which suffer 
from poor quality and are shallow. These features put this 
species among the most interesting ones or cultivation in 
both arid and semiarid areas (Fernandez and Moreno 1999).

In Iran, and especially in Roudbar County, agriculture 
plays a vital role in socioeconomic development. It is obvi-
ous that improvement in agriculture is highly dependent 
on water. The county of Roudbar enjoys from a Mediter-
ranean climate. In such climate, agriculture is the main 
and most important consumer of water and a considerable 
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percentage of available water resources as well above 
80% is allocated to irrigation (Laraus 2004). Celano et al. 
(1999) believe that olive trees are efficiently respondent to 
irrigation management plans.

Due to the fact that there are increasing demand, limited 
resources, water table variation in space and time, as well 
as soil contamination, it is required to manage available 
water resources at farm level optimally (Kumar and Singh 
2003). A very important element in successful operation 
and management of irrigation schemes is efficient water 
management. It means by irrigation water management is 
determining when to irrigate, the amount of water to use 
at each irrigation stage and during each stage of plant, also 
operating and maintaining the irrigation system. The main 
purpose of management system is to manage the produc-
tion system for profit without compromising the environ-
ment so that the management is also in agreement with 
water availability plans. A major concern in management 
programs is to identify when and how much water to apply 
or irrigation scheduling on the other words. In this regard, 
the irrigation method and other field characteristics must 
be considered carefully (Holzapfel et al. 2009). Since there 
has been a considerable decrease in olive production in 
the region over the last decade and traditional irrigation 
methods in olive groves, it is vitally crucial to study pres-
surized irrigation technology adoption among olive farm-
ers in Roudbar County.

The importance of this matter is not just confined to this 
study area, and many studies have been accepted in this 
regard in Iran and elsewhere in the world in the past decades. 
Movahedi et al. (2017) in their study that was focused on 
investigating factors affecting farmers’ adoption of pressur-
ized irrigation technology in Asadabad County found that 
the variables including “perceived usefulness”, “perceived 
ease of use” and “attitude to use” had a significant and posi-
tive impact on the decision to accept the use of pressurized 
irrigation systems. Also, Afrakhteh et al. (2014) in their 
study that was about analysis of factors affecting adoption 
and application of sprinkler irrigation by farmers in Famenin 
County concluded that adoption of sprinkler irrigation sys-
tems to be influenced by environmental factors, such as the 
area under cultivation, access to water, water quality, and 
non-environmental factors, such as the workforce number 
in the family, employment diversity and participation in 
extension education and courses on agricultural water man-
agement. Adeoti (2009) study results on factors influencing 
irrigation technology adoption and its impact on household 
poverty in Ghana demonstrated that availability of labor and 
increases in number of extension visits per year are factors 
that increase the probability of adoption.

The main aim of this descriptive correlational study was 
to investigate effective factors on adopting technologies 
among olive farmers in Roudbar County, Northern Iran, 

by partial least squares (PLS) approach, employing Unified 
Theory of Acceptance and Use of Technology (UTAUT).

Technology acceptance models try to explain the degree 
of acceptance of the use of technologies. These theories 
assess whether the user will be able to accept the new 
technologies and user’s ability to deal with it. Technology 
acceptance models help managers and decision-makers to 
assess the success of the introduction of technology to the 
organization, and motivate users to accept the systems. Uni-
fied Theory of Acceptance and Use of Technology (UTAUT) 
is a user acceptance model that is created by Venkatesh et al. 
(2003). UTAUT is one of the new models in the field of 
technology acceptance model, and its purpose is basically 
to explain user’s intention to use technology and to exam-
ine usage behavior (Taiwo and Downe 2013). The Unified 
Theory of Acceptance and Use of Technology integrates 
constructs across the eight models. The eight models include 
the Technology Acceptance Model (TAM) (Davis 1989), 
the Theory of Reasoned Action (TRA) (Fishbein and Ajzen 
1975), the Theory of Planned Behavior (TPB) (Ajzen 1991), 
the Combined TAM and TPB (Taylor and Todd 1995), the 
Innovation Diffusion Theory (IDT) (Moore and Benbasat 
1991; Rogers 2003), the Social Cognitive Theory (SCT) 
(Bandura 1989; Compeau and Higgins 1995), the Moti-
vational Model (MM) (Davis and Warshaw 1992) and the 
Model of PC Utilization (MPCU) (Thompson et al. 1991). 
The UTAUT contains four core determinants of technology 
use behavior and up to four moderators of key relationships. 
The UTAUT suggests that performance expectancy, effort 
expectancy, social influence and facilitating conditions are 
determinants of behavioral intention or use behavior; and 
that gender, age, experience and voluntariness of use have 
moderating effects in the acceptance of technology (Fig. 1).

The results in similar studies on Unified Theory of 
Acceptance and Use of Technology (UTAUT) show a sig-
nificant association between performance expectancy and 
behavior intention (Nejadrezaei et al. 2015; Addo 2014; Yu 
2012; Wu et al. 2011; Im et al. 2011; Wang and Shin 2009). 
In addition, there was a significant relationship between 
effort expectancy and behavior intention (Im et al. 2011; 
Wang and Shin 2009). It was also observed that there exists a 
significant association between social influence and behavior 
intention (Yu 2012; Wu et al. 2011; Im et al. 2011; Wang 
and Shin 2009). Finally, a strong association between facili-
tating condition and use behavior has been proved (Addo 
2014; Yu 2012; Im et al. 2011; Wang and Shin 2009). To 
consider moderating effects, gender is a significant factor 
which moderated the effects of performance expectancy on 
behavioral intention (Yu 2012; Wang and Shin 2009); also, 
social influence has the same effect on behavior intention 
(Wang and Shin 2009) and the age as well had a consid-
erable moderating effect on effort expectancy on behavior 
intention (Yu 2012; Wang and Shin 2009). The same trend is 
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observed in the effect of social influence on behavior inten-
tion (Yu 2012) and facilitating conditions on actual adoption 
behavior (Yu 2012).

The paper is organized as follows. In “Research method-
ology,” we describe the methodological framework includ-
ing the description of the study area, the data collection and 
the employed econometric models. In “Results,” we present 
the summary statistics, the econometric modeling and the 
results. Finally, “Discussion and conclusion” concludes.

Research methodology

This study was carried out by survey design. Study area 
was Roudbar region of Guilan Province near Caspian Sea 
in Northern Iran (Fig. 2). This province is one of the main 
agricultural centers in Iran (Nikkhah et al. 2016; Firouzi 
et al. 2018).

On the basis of eight prominent models in the research 
area of technology acceptance, Venkatesh et al. (2003) con-
ducted an empirical study to compare eight competing mod-
els and accordingly proposed a unified model.

Statistical population of this research comprises all 5017 
olive growers of Roudbar County, while sample size consists 
of 209 respondents (Bartlett et al. 2001). To achieve the 
minimum required sample size in this study, a sample of 
240 people was considered. Finally, 210 questionnaires were 
returned from 240 questionnaires distributed (questionnaire 
return rate was 87.5%).

The main study tool was a specific questionnaire based on 
Venkatesh et al. (2003) information technology issues with 
six items. In order to test general validity of the question-
naire, content, face, convergent and discriminant validity 
tests were performed. In addition, in order to test reliability 
of the questionnaire, principal component analysis and reli-
ability analysis (Cronbach’s alpha, Dillon–Goldstein’s ʃ and 
reagent stability) were used. To accomplish analysis of data, 

Performance 
Expectancy

Effort 
Expectancy

Social 
Influence

Facilitating 
Conditions

Behavioral 
Intention

Use 
Behavior

Voluntariness to useAgeGender Experience

Fig. 1  Theoretical framework of UTAUT (Venkatesh et al. 2003)

Fig. 2  Site of study
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 SPSSV19 software and  SmartPLSV3 software were used in 
descriptive and inferential statistics. For testing hypotheses, 
structural equation modeling (SEM) and PLS that focus on 
reagent variance were used.

The research model tested in this study is shown 
in Fig. 3. According to the UTAUT, facilitating condi-
tions and behavioral intention are hypothesized to be the 

determinants of use behavior, and performance expec-
tancy, effort expectancy and social influence are hypoth-
esized to be the determinants of behavioral intention in the 
context of irrigation technology adoption.

The research hypotheses are shown below. All of the 
constructs and hypotheses in the research model are pro-
posed based on the original UTAUT (Table 1).

Voluntariness to useAge
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Gender Experience
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Fig. 3  Research model

Table 1  Hypotheses of research model

Hypotheses

H1 Performance expectancy has a positive effect on behavioral intention to use irrigation technology
H1a Performance expectancy influences behavioral intention to use irrigation technology more strongly for men than for women
H1b Performance expectancy influences behavioral intention to use irrigation technology more strongly for younger than for older people
H2 Effort expectancy has a positive effect on behavioral intention to use irrigation technology
H2a Effort expectancy influences behavioral intention to use irrigation technology more strongly for women than for men
H2b Effort expectancy influences behavioral intention to use irrigation technology more strongly for older than for younger people
H2c Effort expectancy influences behavioral intention to use irrigation technology more strongly for more experienced than for less experi-

enced people
H3 Social influence has a positive effect on behavioral intention to use irrigation technology
H3a Social influence influences behavioral intention to use irrigation technology more strongly for women than for men
H3b Social influence influences behavioral intention to use irrigation technology more strongly for older than for younger people
H3c Social influence influences behavioral intention to use irrigation technology more strongly for more experienced than for less experienced 

people
H4 Facilitating conditions have a positive influence on irrigation technology use behavior
H4a Facilitating conditions influence irrigation technology use behavior more strongly for older than for younger people
H4b Facilitating conditions influence irrigation technology use behavior more strongly for more experienced than for less experienced people
H4d Facilitating conditions influence irrigation technology use behavior more strongly for optional users than for forced users
H5 Behavioral intention has a positive influence on irrigation technology use behavior
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Results

A significant part of the respondents (71.4%) were in the 
age range of 40–60 years, and most respondents were male 
(94.8%). The experience of the respondents ranged from 5 to 
40 years. Majority of respondents (46.2%) had 11–20 years 
of experience. Most pressurized irrigation technology 
users have used it optionally (77.03%). Moreover, 23.8% 
of respondents (n = 50) describe themselves as illiterate; 
44.3% of respondents (n = 93) had high school education; 
and 31.9% of them (n = 67) had academic education. Only 
38.09% of respondents have used extension service. Mean-
while, only 29.53% of respondents have used bank loans 
(Table 2).

The reliability of factors was approved by principal com-
ponent analysis (PCA), Cronbach’s alpha and Dillon–Gold-
stein’s ʃ (composite reliability). Due to Cronbach’s alpha 
strict estimate, Dillon–Goldstein’s ʃ was used (Azar et al. 
2012). Also, the reliability of measures was approved by 
outer loadings. Results revealed that outer loadings for EE1 
and SI3 were less than 0.7. Based on Bontis et al. (2002), 

measures can be saved if average variance extracted (AVE) 
is more than 0.5 and measures numbers are less than 5 
(Table 3).

The validity of factors was approved by average variance 
extracted (AVE) Fornell and Larcker test. The validity of 
measures was approved by cross loadings.

AVE for each factor was more than squared correlation 
of that factor with other reflective factors in the model, so 
discriminant validity for factors was approved by Fornell and 
Larcker test (Table 4). Discriminant validity for measures 
was approved by cross loadings.

The results of UTAUT model showed that there was a 
significant relationship between “performance expectancy” 
and “behavioral intention,” “social influence” and “behav-
ioral intention,” “facilitating condition” and “use behavior 
of pressurized irrigation technologies.” Also, there was a 
significant relationship between “intention to use” and “use 
behavior of pressurized irrigation technologies.” Modera-
tors (age, gender, experience and voluntariness of use) have 
shown no evidence of any significant interactions (Table 5). 
Performance expectancy is the strongest predictor of behav-
ioral intention to use. 

Both behavioral intention and facilitating condition were 
found to have a significant positive effect on pressurized 
irrigation technologies adoption. The model explained 72% 
of the variance in behavioral intention and 47% of the vari-
ance in using pressurized irrigation technologies among 
olive farmers (Table 6; Fig. 4). 

Discussion and conclusion

Based on the results obtained from olive groves on water 
supply, most of the owners provide their groves irrigation 
water from rivers, streams and wells of the seven irrigation 
sources. This can be due to the availability of streams and 
rivers, as well as high levels of ground water, high water 
quality and flow of water. These results indicate that olive 
farmers have less difficulty in terms of water supply, but 
more needs to equipment for the production process (tech-
nology). Based on the results obtained on the grove capacity, 
most groves were with a capacity of 1–10 ha. Most olive 
farmers have a grove of 2 ha. Olive farmers experience 
ranges from 10 to 20 years with an average of 18 years. Low 
capacity of grove production is one of the major barriers to 
technical development in olive groves.

T test results showed that benefit from loans and banking 
facilities has a significant effect on the use of irrigation tech-
nology on the level of one percent error. This result is con-
sistent with Riahi et al. (2010), Nejadrezaei et al. (2015) and 
Tiamiyu et al. (2009). Also, the results of t test showed that 
consultation with extension agents has a significant effect on 
the use of irrigation technology on the level of one percent 

Table 2  Characteristics of the respondents (n = 210)

Features Frequency Percentage

Gender
 Male 199 94.8
 Female 11 5.2

Age (years)
 30 and less 7 3.3
 31–40 39 18.6
 40–50 75 35.7
 50–60 75 35.7
 60 and above 14 6.7

Experience (years)
 10 and less 55 26.2
 11–20 97 46.2
 20–30 52 24.8
 30 and above 6 2.9

Use of pressurized irrigation technology
 Yes 74 35.3
 No 136 64.7

Voluntariness to use pressurized irrigation technology
 Optional 57 77.03
 Mandatory 17 22.97

Extension service
 Yes 80 38.09
 No 130 61.91

Financial service
 Yes 62 29.53
 No 148 70.47
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error. Low levels of extension services are likely to be effec-
tive in the early stage of technology awareness in the admis-
sion process. This result is consistent with Tiamiyu et al. 
(2009), Adeokun et al. (2006) and Akudugu et al. (2012).

The results of F test showed that type of water supply 
has a significant effect on the use of irrigation technology 
on the level of one percent error. This result is consistent 
with Nejadrezaei et al. (2015). The size of the grove has 
a significant effect on the use of irrigation technology on 
the level of one percent error. This result is consistent with 
Wetengere (2009).

The first hypothesis (H1) was accepted. This means that 
there is a significant relationship between performance 
expectancy and behavioral intention to use irrigation tech-
nology. Olive groves’ managers believe that pressurized 

irrigation technology is useful. They have accepted it and 
believe that the use of pressurized irrigation technology 
helps them to increase their effectiveness. In similar studies, 
Meng and Cao (2010), Bahramzadeh and Shokati Mogharab 
(2010), Im et al. (2011), Yu (2012), Wang and Shin (2009), 
Wu et al. (2011) and Nejadrezaei et al. (2015) have found 
a positive relationship between performance expectancy 
and behavioral intention to use technology. The results of 
this study, like the studies of Wang and Shin (2009) and 
Nejadrezaei et al. (2015), showed that the performance 
expectancy is the most powerful in the intention of using 
technology.

The second hypothesis (H2) was rejected. This means 
that there is no significant relationship between effort expec-
tancy and behavioral intention to use irrigation technology. 

Table 3  Factor loadings, 
reliability and validity

a Average variance extracted
b Composite reliability

Factor Measures Factor loadings AVEa CRb Cronbach’s alpha Reliability 
and valid-
ity

Performance expectancy (PE) PE1 0.897 0.757 0.925 0.893 Accepted
PE2 0.901
PE3 0.830
PE4 0.852

Effort expectancy (EE) EE1 0.675 0.609 0.861 0.786 Accepted
EE2 0.779
EE3 0.821
EE4 0.835

Social influence (SI) SI1 0.945 0.631 0.817 0.655 Accepted
SI2 0.942
SI3 0.338

Facilitating condition (FC) FC1 0.833 0.692 0.899 0.851 Accepted
FC2 0.797
FC3 0.867
FC4 0.830

Behavioral intention (BI) BI1 0.897 0.743 0.920 0.884 Accepted
BI2 0.894
BI3 0.885
BI4 0.822

Table 4  Fornell and Larcker test

Factor BI EE FC PE SI UB

Behavioral intention (BI) AVE = 0.743
Effort expectancy (EE) 0.245 AVE = 0.609
Facilitating condition (FC) 0.724 0.252 AVE = 0.692
Performance expectancy (PE) 0.702 0.241 0.643 AVE = 0.757
Social influence (SI) 0.190 0.203 0.159 0.152 AVE = 0.631
Use behavior (UB) 0.442 0.108 0.426 0.383 0.089 AVE = 1.000
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Pressurize irrigation technology ease of use affects technol-
ogy usage. The results indicate that olive groves’ managers 
do not accept pressurized irrigation technology ease of use 
because they believe that the use of pressurized irrigation 
technology has not been easy. In similar studies, Meng and 
Cao (2010), Yu (2012), Wu et al. (2011) and Nejadrezaei 
et  al. (2015) have found no relationship between effort 
expectancy and behavioral intention to use. Despite the 
rejection of the relationship in this research, Wang and Shin 

(2009), Bahramzadeh and Shokati Mogharab (2010) and 
Im et al. (2011) have found a positive relationship between 
effort expectancy and behavioral intention to use technology. 
Bahramzadeh and Shokati Mogharab (2010) concluded that 
effort expectancy is the most powerful factor in behavioral 
intention to use information technology in ABFA co. The 
difference in these findings may be due to differences in 
cultural contexts.

The third hypothesis (H3) was accepted. This means 
that there is a significant relationship between social 
influence and behavioral intention to use irrigation tech-
nology. The results suggest that olive groves’ managers 
believe that using or not using technologies is influenced 
by other individuals and their way of thinking. In similar 
studies, Meng and Cao (2010), Bahramzadeh and Shokati 
Mogharab (2010), Im et  al. (2011), Yu (2012), Wang 
and Shin (2009) and Wu et al. (2011) have found a posi-
tive relationship between social influence and behavioral 
intention to use technology. Yu (2012) concluded that 
social influence is the most powerful factor in behavioral 

Table 5  PLS final results with and without moderator variables

Path SD Path coefficients t value p value Reliability and 
validity

Remarks

PE BI 0.047 0.761 15.378 0.001 Y Significant
 PE → BI * gender – 0.749 0.677 – Y Not significant
 PE → BI * age – − 0.002 0.020 – Y Not significant

EE → BI 0.039 0.074 1.757 – Y Not significant
 EE → BI * gender – 0.162 0.464 – Y Not significant
 EE → BI * Age – 0.081 1.073 – Y Not significant
 EE → BI * experience – − 0.042 0.712 – N Not significant

SI → BI 0.043 0.105 2.566 0.01 Y Significant
 SI → BI * gender – 0.042 0.195 – Y Not significant
 SI → BI * age – − 0.015 0.317 – Y Not significant
 SI → BI * experience – − 0.024 0.551 – Y Not significant
 SI → BI * voluntariness of use – − 0.040 0.941 – Y Not significant

FC → UB 0.113 0.315 2.893 0.01 Y Significant
 FC → UB * age – 0.095 1.001 – Y Not significant
 FC → UB * experience – − 0.046 0.614 – N Not significant

BI → UB 0.103 0.397 4.008 0.001 Y Significant

Table 6  R square

Variables R square

Performance expectancy –
Effort expectancy –
Social influence –
Facilitating conditions –
Behavioral intention 0.720
Use behavior 0.470

P= 0.01

0.315

0.397
P= 0.001

0.105
P= 0.01

P= 0.001
0.761

Performance Expectancy

Social Influence

Facilitating Condition

Behavioral Intention Use Behavior

Fig. 4  Measurement model results
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intention to use Internet banking. Nejadrezaei et al. (2015) 
concluded that there is no significant relationship between 
social influence and behavioral intention.

The fourth hypothesis (H4) was accepted. This means 
that there is a significant relationship between facilitat-
ing condition and irrigation technology use behavior. 
Facilitating conditions for olive farmers (organizational 
support, training and application of irrigation technol-
ogy) is the reason of using pressurized irrigation technol-
ogy in Roudbar. In similar studies, relationship between 
facilitating condition and technology use behavior was 
approved by Wang and Shin (2009), Wu et al. (2011) and 
Im et al. (2011). Im et al. (2011) concluded that facili-
tating condition is the most powerful factor in Internet 
banking and music players use behavior among American 
and Korean students. Meanwhile, Meng and Cao (2010), 
Yu (2012), Bahramzadeh and Shokati Mogharab (2010) 
and Nejadrezaei et al. (2015) concluded that there is no 
significant relationship between facilitating condition and 
technology use behavior.

The fifth hypothesis (H5) was accepted. The correla-
tion coefficient between behavioral intention and irrigation 
technology use behavior represents the direct correlation 
between them. This means that there is a significant rela-
tionship between behavioral intention and pressurized irriga-
tion technology use behavior. The results indicate that olive 
farms’ managers are mentally prepared to apply the pres-
surized irrigation technologies. In similar studies, relation-
ship between behavior intention and technology use behav-
ior was approved by Meng and Cao (2010), Bahramzadeh 
and Shokati Mogharab (2010), Im et al. (2011), Yu (2012), 
Wang and Shin (2009), Wu et al. (2011) and Nejadrezaei 
et al. (2015). Wang and Shin (2009) concluded that behav-
ioral intention is the most powerful factor in technology use 
behavior.

Regarding moderator role in the model, none of four 
moderator variables (gender, age, experience and voluntari-
ness to use) moderate relationships between the main vari-
ables (Table 7).

For increasing willingness to adopt pressurized irriga-
tion technology in olive farms, it is suggested that exten-
sion courses and training should be held by organiza-
tions to increase the level of knowledge and awareness of 
olive farmers. Also, by providing necessary financial and 

knowledge resources, olive farmers can be encouraged to 
use pressurized irrigation system.
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