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Abstract: Current technological developments make it easier for users to access the information
needed in handling their farming. The study’s objectives are to determine the performance of the
agricultural information system (AIS) service for rice commodities and the relationship of these
service indicators to each other in increasing farmer capacity and rice production in Indonesia.
The research was conducted in three rice center provinces, North Sumatra, South Sumatra, and
Yogyakarta, from October to December 2021. The number of respondent farmers is 473 people who
have obtained or applied for AIS for at least two years. Survey techniques using purposive sampling
with a non-probability method with the criteria used are farmers or officials who have received
information about AIS. Partial least square structural equation modeling (PLS-SEM) analysis with
the help of SmartPLS v.3.2.9 software was performed to see multivariate relationships and continued
by using importance performance analysis (IPA) to evaluate the performance of information system
attributes. The results showed that the productive age, education level, and experience in rice farming
were more than 10 years, enabling the application of AIS in Indonesia by strengthening the internet
network and improving the attributes of security services, ease of application, accuracy, suitability,
output interpretation, and accuracy, which will increase user loyalty.

Keywords: technology; performance; service; loyalty; rice production

1. Introduction

An information system collects and processes data in an organized environment
between humans, computer hardware and software, data and knowledge, facilities, services,

Sustainability 2023, 15, 1114. https://doi.org/10.3390/su15021114 https://www.mdpi.com/journal/sustainability

https://doi.org/10.3390/su15021114
https://doi.org/10.3390/su15021114
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-5079-0317
https://orcid.org/0000-0003-2318-1273
https://orcid.org/0000-0003-3746-5453
https://orcid.org/0000-0002-7602-8507
https://doi.org/10.3390/su15021114
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su15021114?type=check_update&version=2


Sustainability 2023, 15, 1114 2 of 21

and telecommunications networks to produce important information needed for decision-
making [1]. Information system technology has developed rapidly and is utilized in various
sectors, including agriculture. The application of AIS technology as a tool in determining
cropping patterns, fertilizer application, pest management, and marketing [2] is expected
to have an impact on the social and economic development of farming communities either
directly, by increasing productivity, or indirectly, by providing various options for profitable
agricultural methods and activities [3]. In addition to increasing production, AIS based on
more complex remote sensing techniques can inform agricultural inputs and techniques
that are site-specific, more capital efficient, and environmentally friendly [4].

In addition to increasing production, AIS based on more complex remote sensing
techniques can inform agricultural inputs and techniques that are site-specific, more capital
efficient, and environmentally friendly. Socialization for users/farmers has also been
implemented on a massive scale, resulting in the use level being moderate to high [5].
Nevertheless, the process of adopting AIS needs to consider the challenges related to
the availability of technological infrastructure and the characteristics of farmers [6]. It
is consistent with the statement [7] that the characteristics of farmers and agriculture,
technological features, such as the interface or software used, and the external environment
are factors that influence the adoption of AIS by farmers.

The challenge of adopting an AIS related to the availability of technological infras-
tructure in Indonesia has been pursued through a sustainable infrastructure development
program from the government and all related parties. One of them is the construction
of the Base Transceiver Station (BTS) network in Indonesia, which continues to be con-
ducted to spread the internet to remote areas. Central Bureau of Statistics data for the
last 10 years (2011–2020) show an increase in the total number of villages/wards with
BTS towers by 39.86 and 92.02% for urban and rural areas [8,9]. The development has
contributed to Indonesia’s position as one of of the countries with the largest internet users
in Asia and globally. According to world statistics data, which can be accessed through
https://www.internetworldstats.com/stats (accessed on 9 December 2022), Indonesia was
previously ranked 4th and 8th [8], and has now risen to 3rd and 4th place as the country
with the largest number and internet users in Asia and globally, respectively.

In contrast to the availability of technology infrastructure, adoption challenges related
to farmer and agricultural characteristics are quite difficult to overcome. Information
systems are dominated by young farmers accustomed to using the internet (engaging) [10].
Meanwhile, from the data of BPS [11], it is known that 61% of the total farmers are in the
age range of 45 to 65 years, 61.84% of the total agricultural households have land tenure
<0.5 Ha, 66% have an elementary level of education, and only 13% are internet users. For
the characteristics mentioned above, the result show that the level of technology adoption
is positively influenced by land area [12] and farmer education level [13] and negatively
influenced by age [14,15]. In addition to the length of farming and the number of media
ownership, each has a negative and positive correlation with farmers’ internet use [16].
Sumardjo et al. [17] detail attitudes, knowledge, skills, and social status as other significant
factors affecting farmers’ accessibility to AIS.

Appart from that, the level of adoption and success of a developed agricultural system
is also influenced by the characteristics of the AIS product. In order to assess and evaluate
the success of the AIS, DeLone et al. [18] state that the model establishes the quality of
information, systems, services, and benefits as factors that trigger the growth of interest,
use, and user satisfaction in a sustainable manner [19]. In more detail, the technology
features include interoperability issues, system complexity, such as insensitive interfaces,
the number of features being too large and unnecessary, high technology costs [7], poor
marketing, system inconsistency, unprofitability and lack of targeting, which can trigger
the failure of an AIS [20]. Based on the description, research on the quality of AIS services,
user experience, and loyal users needs to be performed on the characteristics of farmers or
users in Indonesia. This aims to increase the level of adoption from the user stage to loyalty,
ultimately realizing a sustainable AIS.

https://www.internetworldstats.com/stats
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Service quality is assessed by comparing consumer perceptions of the actual service
received with what is expected [21,22], which directly and significantly affects customer
satisfaction and loyalty [23]. The Servqual model, which consists of five main dimensions,
especially reliability, responsiveness, assurance, empathy, and tangibles, is considered the
most reliable service quality test tool [24], the oldest, and applicable to various forms of
services that serve as the basis for the development of other quality assessment models [25].
Furthermore, user experience assessment is needed to determine user experience, needs,
and emotions when using software-based services [26], such as AIS. User experience evalu-
ation using the user experience questionnaire (UEQ) method has six scale, attractiveness,
efficiency, vividness, credibility, excitability, and novelty, with a total of 26 items, detailed
in [27,28].

However, there have been limited studies about the AIS, specifically to seek the
challenges and opportunities of this particular system. Two method approaches, PLS-SEM
and IPA, are combined to identify the relationship between AIS variables and to generate
strategy quidelines to improving AIS services. The objectives of the study is to determine
the performance of rice commodity AIS services and the relationship between the service
indicators to improving farmers’ production capacity and rice production in Indonesia.

2. Materials and Methods
2.1. Site Description

The research was implemented in 3 provinces, i.e. North Sumatra and Yogyakarta
are lowland rice farmers, and South Sumatra is tidal swamp land farmers. North Sumatra
consists of 6 sub-districts in 3 regencies: (1) Pantai Labu 3◦39′3′′ N and 98◦55′9′′ E, 150 masl;
(2) Beringin 3◦38′4′′ N and 98◦55′1′′ E, 60 masl; (3) Siantar 2◦58′16.3′′ N and 99◦5′55.3′′

E, 410 masl; (4) Tanah Jawa 2◦53′43′′ N and 99◦10′46′′ E, 303 masl; (5) Panombean Panei
2◦95′42′′ N and 99◦02′66′′ E, 427 masl; (6) Perbaungan 3◦31′54′′ N and 99◦9′9′′ E, 145 masl.
South Sumatra consists of 7 sub-districts in 3 regencies that were: (1) Rambutan 4◦54′45.1′′

S and 104◦51′51.3′′ E, 36.5 masl; (2) Talang Kelapa 2◦54′7′′ S and 104◦50′47′′ E, 2.7 masl;
(3) Lempuing Jaya 3◦46′29′′ S and 104◦51′54′′ E, 36.2 masl; (4) Tanjung Lago 3◦22′37.4′′

S and 105◦15′31.9′′ E, 16.5 masl; (5) Muara Telang 2◦39′56′′ S and 104◦54′4′′ E, 13.1 masl;
(6) Pemulutan 4◦53′21.8′′ S and 104◦46′35.3′′ E, 4.5 masl; and (7) Tungkal Ilir 3◦25′56.2′′ S
and 104◦11′48.1′′ E, 21.1 masl. Yogyakarta consists of 5 sub-districts in 3 regencies that
were: (1) Prambanan: 7◦47′56′′ S and 110◦28′29′′ E, 92.3 masl; (2) Imogiri: 7◦55′38′′ S and
110◦22′16′′ E, 61.4 masl; (3) Berbah: 7◦48′45′′ S and 110◦27′54′′ E, 84.2 masl; (4) Pathuk:
7◦52′37′′ S and 110◦29′51′′ E, 134.4 masl.; (5) Piyungan: 7◦49′58.862′′ S and 110◦28′39.386′′

E, 86.3 masl. The research was conducted from October to December 2021.

2.2. Data Collection and Statistical Analysis

The study collected the primary data from 473 respondents, which derive from three
provinces: North Sumatra, South Sumatra, and Yogyakarta (Table 1). The respondents’
election was determined by using non-probability sampling method with the purposive
sampling technique. The selected respondents must meet the requirement of having
participated in the socialization of AIS, which was organized by the local government or
the ministry of agriculture for at least 2 years. The questionnaire components used in this
study can be seen in Table A1 (Appendix A).

Multivariate relationships in this model were performed using partial least square
structural equation modeling (PLS-SEM) analysis method with the help of SmartPLS v.3.2.9
software. The latent variables in this model consist of service quality, user experience,
consumer satisfaction, and loyalty. Service quality indicators consist of tangibles, reliability,
responsiveness, assurance, and empathy [29]. User experience indicators include attractive-
ness, perspicuity, efficiency, dependability, stimulation, and novelty [27,30]. Indicators of
customer satisfaction attributes consist of service features, customer emotions, attributions,
perceptions, and other customers [31]. Loyalty indicators consist of repeat, retention, and
referrals [32]. Several theories of satisfaction, service quality, and user experience were
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combined and used as attributes of the study. The explanation of the code and the meaning
of each attribute is described in Table 2.

Table 1. Total population and number of samples.

Province Subdistrict Population Number of Samples

North Sumatra
Farmer Pantai Labu 30 7

Beringin 216 44
Siantar 27 8

Tanah Jawa 127 22
Panombeian Panei 125 24

Perbaungan 150 32
Extension officers and other stakeholders Surveyed district 45 16

South Sumatra
Farmer Rambutan 120 10

Talang Kelapa 50 22
Lempuing Jaya 125 13
Tanjung Lago 125 22
Muara Telang 80 6

Pemulutan 40 7
Tungkal Ilir 300 50

Extension officers and other stakeholders Surveyed district 120 45
Yogyakarta

Farmer Prambanan 253 57
Imogiri 192 24
Berbah 102 36
Patuk 110 12

Piyungan 144 16
Extension officers and other stakeholders Surveyed district 34 11

Amount 2415 473

Table 2. Description and code of the variables in the study.

Endogenous Variable Code Description

Service Quality SQ A measure of how well an attribute in the service meets user/consumer expectations
User experience UE Perception of the service compared to previous services or other services.

Consumer satisfaction CS Fulfillment of consumer desires in using services
Loyalty Loyalty Consumers are at the stage of loyal and believe in the service.

Indicators

Tangibles Tang Include the physical evidence of the service.
Reliability Reli Involves consistency of performance and dependability

Responsiveness Respond Concern about the willingness of employees to provide service
Assurance Assu Freedom from danger, risk, or doubt
Empathy Emph Involves making an effort to understand needs

Attractiveness Attrc Overall impression of the service
Perspicuity Persp Easy to obtain familiarity with the service
Efficiency Effi Users can solve their tasks without unnecessary effort.

Dependability Depe Users understand and can predict the system’s behavior.
Stimulation Stim Exciting and motivating to use

Novelty Nove Innovative and creative
Service Feature Featu Satisfaction with service features

Customer Emotions Emot User emotion after using the service
Attributions Attri An explanation of why the user decides to feel satisfied or not
Perceptions Percep Perceptions of equity and fairness

Other Customer Other Satisfaction influenced by the closest person factor
Repeat Repe Repeated use of the service

Retention Reten Consumers easily remember the service providers.
Referral Refer Make the service recommendation to others.

Two evaluation models in PLS were the outer model (measurement model) and the
inner model (structural model) [33]. The outer model defines how each indicator block
relates to its latent variable. The outer model is evaluated with reflexive indicators through
convergent validity, discriminant validity, average variance extracted (AVE), and composite
reliability. At the same time, the inner model describes the relationship between latent
variables based on substantive theory. The inner model is evaluated based on the R-square
values for each latent dependent variable [34]. Furthermore, after knowing the relationship
between latent variables, we analyzed consumer interest and satisfaction using importance–
performance analysis (IPA). IPA can be used to evaluate and improve customer satisfaction
strategies by presenting gaps in the level of importance and satisfaction of each indicator in
the service quality variable [35].
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3. Results
3.1. Respondent Characteristics

Farmers have a crucial role within the household’s survival, especially as the head of
the family who has several roles that must be undertaken at the same time, in the form
of support for the family economy, farmers, and even ordinary people who live in an
environment. Livelihoods as farmers can be categorized as heavy work, also regardless of
gender. Table 3 shows that, out of 473 respondents, 78.86% were male, and 21.14% were
female. Male and female responders are significantly underrepresented in the sample. This
is due to the dominance of men who become the family backbone. Most of them also
become more dominant in decision-making, especially in farming communities in tidal
fields. Furthermore, age in terms of an indicator in socio-economic studies of agriculture in
Indonesia is often categorized as productive and non-productive age, respectively, for the
age range of 16–64 and 64 years. Other age-related categories discussed recently are young
and old farmers aged 16–30 and >30 years, respectively.

Table 3. General characteristics of AIS users.

Description Number of Respondents
(People) Percentage (%)

Gender
Man 373 78.86

Woman 100 21.14

Occupation
Agricultural service officer 1 0.21

Trader 2 0.42
Extension 66 13.96

Farmer 401 84.78
Plant pest controller 1 0.21

Village secretary 1 0.21
Entrepreneur 1 0.21

Age (year)
11–20 4 0.85
21–30 53 11.2
31–40 110 23.26
41–50 124 26.21
51–60 122 25.8
61–70 49 10.36
71–80 10 2.11
>80 1 0.21

Duration of education (years)
0–6 143 30.23
7–9 98 20.72

10–12 151 31.93
>12 81 17.12

On the other hand, the profession or main job is the main source of income to meet the
family’s needs and takes up more time. The main professions of respondents are farmers:
84.78% and 13.96% as extension workers, 0.42% as traders, and 0.21%, respectively, as offi-
cial officers, observers of plant pest controller (POPT), village secretaries, and entrepreneurs.
Furthermore, the level of education affects the ability of the head of the household to absorb
information. The more advanced the education of the head of the family, the better they
are in absorbing information. This is related to rice farming technology, which is always
developing. A person’s level of education makes it easier to understand the terms and
application of the recommended new technological package innovations. Respondents
have 0–6 years of education at the elementary school level at 30.23%, 7–9 years of education
or junior high school level at 20.72%, and 10–12 years or the equivalent of high school at
31.93%. Among the respondents who took the tertiary level of 17.1%, they are generally
agricultural extension workers.
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3.1.1. Characteristics of the Respondent in Rice Farming

The land is a decisive factor in any farming. Farmers will produce high production if
they have large land because there is an increase in plant populations. Fertile soil conditions
with the availability of sufficient and controlled water will increase the production of the
rice plant. Most respondents (57.93%) have a land area of fewer than 0.5 hectares, 0.51–1 ha
as much as 23.47%, and an area of 1.1–5 ha as many as 17.76%. Some respondents have land
above 5 ha, which is 0.84% (Table 4). Previous studies on the rice yield gap showed that the
area of use of irrigated rice fields during the rainy season in Yogyakarta (Indonesia) was
the lowest compared to several other regions in Southeast Asia, which was only 0.18 ha,
while in Can Tho (Vietnam) it was 2.14 ha, in Nakhon Sawan (Thailand) it was 4.84 ha, and
in Bago (Myanmar) it was 4.87 ha [36].

Table 4. Characteristics of respondents based on rice farming.

Description Number of Respondents (People) Percentage (%)

Land tenure area (ha)
0–0.5 274 57.93
0.51–1 111 23.47
1.1–5 84 17.76
5.1–10 1 0.21

10.1–20 2 0.42
>20 1 0.21

Length of farming (years)
0–10 176 37.21

11.0–20 134 28.33
21–30 77 16.28
31–40 51 10.78
41–50 28 5.92
>50 7 1.48

Harvested dry grain rice production (t ha−1)
0–3 127 26.85

3.1–6 200 42.29
6.1–9 138 29.17

>9 8 1.69

Farming experience, especially in rice commodities, can support the success of farming.
This is related to rice cultivation techniques, such as selecting certified superior seeds,
land management, use of fertilizers, pest control, harvesting, and post-harvest to manage
production costs. The more experienced the respondent is as a farmer, the more successful
he is in running his farm. Respondent farmers who have farming experience more than
10 times over are quite large, reaching 62.79%, while the remaining 37.21% have farming
experience less than ten times over.

3.1.2. Respondents’ Attributes Based on the Use and Usability of Cell Phones

Appropriate use of mobile phones by farmers affects the ability of farmers to absorb
information. The more the farmers use cell phones, the better they are in accessing and
absorbing information. This is related to access to absorb innovation, and the application
of rice farming technology will be better in 40% of respondents who use cell phones less
than 2 h day−1, indicating that most of the respondents (84.8%) are farmers who work a lot
in their fields from morning to evening and use them to rest at night. Respondents who
use cell phones for 3–4 h day−1 represent 16.3%, and respondents who use cell phones
for 5–6 h day−1, represent 15.6%. Meanwhile, those who use cell phones for more than
6 h day−1 represent 28.1%.

The level of respondents’ spending on pulse fees will affect the wise use of cell phones.
As a farmer, it certainly affects his ability to absorb information. The higher the respondent’s
expenditure on credit costs and using cell phones, the better they are in accessing and
absorbing information. Most of the respondents spent the purchase of pulses in one month
between IDR 50,000–IDR 100,000 by 38%, and farmers spent money to purchase credits of
less than IDR 50,000 every month by 35%, while the rest of the respondents spent more
than IDR 100,000 in credit months (Table 5).
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Table 5. Respondents’ attributes based on the use and usability of cell phones.

Description Number of Respondents (People) Percentage (%)

Cellphone usage time (h day−1)
0–2 189 39.98
3–4 77 16.27
5–6 74 15.64
>6 133 28.11

Credit usage fee (IDR month−1)
10,000–50,000 168 35.52
51,000–100,000 180 38.05

101,000–150,000 66 13.96
151,000–200,000 41 8.67

>200,000 18 3.8

Internet network condition
Strong 116 24.52

Strong enough 196 41.44
More often weak 68 14.38

Weak 93 19.66

Levels of adoption of AIS
Never heard 52 11
Ever heard 120 25.36
Ever tried 227 48
Often use 74 15.64

Use of AIS
Timing of planting 207 43.76

Fertilizer recommendation 287 60.67
Variety recommendations 173 36.57

Other 27 5.70

Technological innovations that are applied are not only in the form of agricultural ma-
chines, but also in how agricultural products can be of high productivity through planting
methods, cropping patterns, irrigation management, and so on, which are technological
packages that have been recommended in rice cultivation in various agroecosystems. The
level of adoption of respondents responding to information on agricultural technology in-
novations, especially rice cultivation through AIS varies, where most respondents (48.00%)
have tried to apply the recommended technological innovation package, and 15.60% of-
ten use or apply it. As many as 25.40% have heard of the latest agricultural technology
information and can increase production, and a small percentage (11%) have never heard
of the AIS. The two reasons behind for those who never heard about AIS are due to their
new membership status in the farmer group and their absence during socialization activity.
Most respondents (60.67%) stated that they used AIS to look for the information about
fertilizer recommendation for their rice land.

3.2. Relationship of Service Attributes, User Experience, Satisfaction, and Loyalty Based on
PLS-SEM Analysis

The data analysis technique used quantitative descriptive analysis and partial least
square structural equation modeling (PLS-SEM). PLS-SEM is a multivariate statistical
analysis method to analyze the correlation between variables that combines the approaches
of factor analysis, structural model, and path analysis. PLS-SEM is a structural equation
model to develop or prognosticate being theory. The equation models analyzed are the
outer, inner, and hypothesis testing.

3.2.1. Dimension Model (Outer Model)

Figure 1 displays the results of the analysis of AIS pointers conducted using an external
model (measurement model).
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The findings indicated that the Cronbach alpha value for service attributes (0.937),
customer satisfaction (0.938), loyality (0.897), user experience (0.917), composite reliability of
service attributes (0.945), customer satisfaction (0.949), loyality (0.924), and user experience
(0.931) show a value >0.7. This means that the reliability of each indicator is consistent as a
measuring tool (Table 6).

Table 6. Outer values of AIS technology indicator models.

Cronbach’s Alpha Composite Reliability Average Variance Extracted (AVE) *

Service Attributes 0.937 0.945 0.568
Customer satisfaction 0.938 0.949 0.698

Loyalty 0.897 0.924 0.709
User experience 0.917 0.931 0.602

* The AVE value for service attributes (0.568), customer satisfaction (0.698), loyalty (0.709) and user experience
(0.602) > 0.5. This indicates that all indicators are valid and convergent.

3.2.2. Structural Model Analysis (Inner Model)

The findings demonstrated a statistically significant association between service quali-
ties and customer satisfaction in the causal relationship between indicators (t-stat = 2.505)
and a very significant relationship between service attributes on user experience (16.392),
customer satisfaction on loyalty (11.067), and user experience on customer satisfaction
(25.596). At the same time, the relationship between service attributes on loyalty (1.680)
and user experience on loyalty (1.307) is not significant (Figure 2).
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In order to determine the size of the structural path coefficient, the structural model
in PLS is calculated by examining the percentage of variance explained by R2 (R-square)
(Table 7). When comparing changes in the independent variable to the dependent variable,
R2 is utilized to measure the variety of such changes. The vaticination model of the
suggested study model performs better the farther R2 means are advanced. As a result
of the analysis, it was determined that the customer satisfaction indicator has a R2 value
of 0.644, which indicates that 64.40% of the indicator’s variables may account for the
accurately anticipated model. The R2 value of the loyalty indicator is 0.625, indicating that
the loyalty indicator variable can explain the well predicted model of 62.50%, and variables
outside the indicator explain the rest. The R2 user experience value of 0.309 indicates that
the user experience indicator variable is unexplained in the predicted model well because
it can only explain the dependent variable of 30.90%.

Table 7. Value of R square and R square adjusted.

R Square R Square Adjusted

Customer satisfaction 0.644 0.643
Loyalty 0.625 0.623

User experience 0.309 0.307

There are three causal relationships (direct influence), which are very real in relation
to probability <0.01: service attributes to user experience, customer satisfaction to loyalty,
and user experience variables to customer satisfaction, representing 0.556, 0.671, and 0.746
for the path coefficient, independently. The direct effect of the service attribute on customer
satisfaction was represented by a path measure value of 0.095. As for service attributes on
loyalty, the user experience variable on loyalty has an insignificant effect (Probability > 0.05)
with path measure values of 0.073 and 0.096, independently (Table 8).
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Table 8. Bootstrapping and path coefficient indicators of AIS technology.

Original Sample (O) Standard Deviation (STDEV) T Statistics (|O/STDEV|) p-Values

Service attribute→ Customer satisfaction 0.095 0.038 2.505 0.0130 *
Service attribute→ Loyalty 0.073 0.043 1.680 0.0940 ns

Service attribute→ User experience 0.556 0.034 16.392 0.0000 ***
Customer Satisfaction→ Loyalty 0.671 0.061 11.067 0.0000 ***

User experience→ Customer satisfaction 0.746 0.029 25.596 0.0000 ***
User experience→ Loyalty 0.096 0.073 1.307 0.1920 ns

*, and *** indicate significance at the 0.05, and 0.001 probability levels, respectively; ns = not significance.

3.3. Evaluation of AIS Service Attributes Based on IPA Analysis

Management of agricultural information quickly, precisely, and accurately is an orga-
nization’s demand in providing services to users. The existence of various applications of
agricultural information sources brings technological innovation closer not only to farmers,
but also to other users, such as extension workers, traders, other agricultural officers,
and even policymakers. For an application to be effective, efficient, and able to provide
satisfaction to users, it must be able to provide opportunities for users to complete their
activities on the application as well as possible. Based on the IPA approach, from the
12 attributes, there are five attributes in quadrant 1: ease of application, ease of interpreting
output, accuracy of the information, security of personal data, suitability (convenient) of
the information. These attributes have high importance for users, but their performance is
still considered low. Thus, these attributes need to be improved because even though they
are considered important for users, they are unsatisfied (Figure 3).
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Figure 3. Perception of users about the application of AIS.

Attributes that are in quadrant 2 are the clarity of information presentation and
easy-to-understand menus. For both attributes, the user feels that the importance is high
and is appropriate so that they feel satisfied. This attribute must be preserved. The
attributes in quadrant 3 are speed in service, current, and information layout. These three
attributes are considered less important for users with low performance. The effect on
the benefits felt by the user is small, so it has a low priority for improvement. Managers
do not need to prioritize attributes in this quadrant. The attributes in quadrant 4 are
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language and conciseness of information, whereas, in this quadrant, the attributes are
considered less important, and the user is satisfied. Thus, the attributes in this quadrant
are considered redundant. Implementing attributes in quadrant 4 is not a priority in
improving the performance of agricultural information applications where the resources
for applying them can be allocated to other attributes that need to be improved and have
more important priorities.

3.4. Correlation of Respondents Characteristic and the Satisfaction Level on AIS Services

Based on Table 9, it shows that the area of land tenure, the time of using a cell phone
every day, and the cost of buying monthly pulse have a significant correlation with the
level of AIS satisfaction. Meanwhile, age, length of education, and experience of farming
have no statistically significant correlation with AIS satisfaction level.

Table 9. The Spearman correlation between the respondents’ characteristics and the satisfaction level
of AIS services.

Characteristics Convenient Ease of Application Output Interpretation Accuracy Security

Land tenure area
Correlation Coefficient −0.118 ** −0.091 * −0.104 * −0.089 ns −0.029 ns

Sig. (2-tailed) 0.010 0.047 0.024 0.053 0.524

Age Correlation Coefficient 0.008 ns 0.042 ns 0.064 ns 0.044 ns 0.030 ns
Sig. (2-tailed) 0.865 0.365 0.164 0.345 0.514

Duration of education
Correlation Coefficient 0.021 ns 0.039 ns 0.024 ns 0.023 ns −0.014 ns

Sig. (2-tailed) 0.645 0.395 0.606 0.623 0.756

Length of farming Correlation Coefficient −0.015 ns 0.021 ns 0.020 ns −0.001 ns −0.002 ns
Sig. (2-tailed) 0.743 0.645 0.657 0.982 0.963

Cellphone usage time Correlation Coefficient 0.297 *** 0.238 *** 0.210 *** 0.137 ** 0.180 ***
Sig. (2-tailed) 0.000 0.000 0.000 0.003 0.000

Credit usage fee Correlation Coefficient 0.057 ns 0.077 ns 0.010 ns −0.002 ns 0.094 *
Sig. (2-tailed) 0.217 0.095 0.827 0.958 0.041

*, **, and *** indicate significance at the 0.05, 0.01, and 0.001 probability levels, respectively; ns = not significance
N = 473.

4. Discussion

The results show that men dominate in the access and determination of their farming
business. The same trend is found in other countries, such as Ghana, where men’s access to
various production resources is greater and superior in access to credit than women’s [37].
Another study about the men’s title role and womankind’s in farming activities was done
within four rice-producer countries: Indonesia, Thailand, Myanmar, and the Philippines.
Across all research sites, there is a common division of labor between men and women
when doing physical activities in the field, such as land preparation and spraying pesticides,
which men dominantly handle. At the same time, food preparation for labor is predom-
inantly handled by women. In another aspect, women’s decisions were made powerful,
men listened to women’s opinions, and joint decisions occurred in households between
husbands and wives.

In contrast, in Yogyakarta, the decisions related to rice farming are powered by the
community of farmers’ groups in their place of household [38]. The presence of an AIS that
is now freely accessible without time and location restrictions can be utilized by women
who have limited mobility and time due to the burden of other household chores [39] by
playing an active role in accessing the various agricultural information needed. Owner-
ship of supporting facilities, such as mobile phones, is an important consideration that
needs to be considered by various related parties when trying to empower women as
accessors of agricultural information and services so that later they can participate more
in household decision-making and agricultural production [40]. Akter et al. [38] found
that credit decisions in Indonesia, Myanmar, the Philippines, and Thailand are mutual
agreements between husband and wife, including purchasing agricultural inputs and daily
household needs. In Yogyakarta, the women farmers’ group is the main credit source for
borrowing money for agricultural input and daily needs. Women construct the greater part
of household payment decisions independently, while men rarely have part in executing
the house policy due to the most important expenses. Women had decisions regarding diet
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expense, saving, and domestic needs (such as medical and schooling expenses). The neces-
sary expenses incorporate inputs for rice farming (such as labor cost, pesticides, fertilizer,
seeds, and machinery) and education for children (including mobile phones during this
two-year COVID-19 period). Other main concerns are the day-to-day household essentials
and transportation. This result adds force to women’s essential position in coping with
household finances and thus emphasizes their ability to perform as promoters to attain the
security of food, children’s education, and family’s health.

Based on the farmer’s age category, of the total farmers in Indonesia, about 85%
are of productive age (25–65 years), and >89% include old farmers [11]. Characteristics
of respondents regarding age, almost 92% belong to the productive age group (16–64)
and 12% belong to the group of young farmers (16–30). In contrast to the adoption of
agricultural technology in general, which can be based on the categories of productive
and non-productive age, specifically for the adoption of AIS technology, it should be
distinguished into two forms of adoption capability, which are: (1) adoption related to
the respondent’s ability to access and use the existing AIS and (2) adoption related to
the respondent’s willingness to implement the recommendations of the AIS in the field.
Findings in the field indicate that the level of application of technology recommendations
sourced from AIS negatively correlates with respondents’ ability and frequency of access.
Farmers actively act as adopters of technology recommendations from an AIS, while
the acquisition of information is still implemented by facilitators, either from extension
workers, researchers, or other related parties. Various factors, specifically low literacy
skills, reluctance and lack of confidence, difficulties in operating cellphones/computers,
and health declines, such as vision in older farmers, may not hinder their willingness
and ability to apply AIS recommendations in the field, but will affect their ability to
access and use AIS. Djuara and Sulistiawati [41] agree that older farmers use AIS less
frequently because of the difficulties they experience in using digital information. Khan
et al. [42], in their research on wheat farmer respondents in Pakistan, reported the same
trend youth farmers who have an interest in the use of innovative technology, as well as
skills and experience in using information media, which will be more active in adopting
AIS. In Yogyakarta, agricultural labor was dominated by the productive age (25–65 years),
including old farmers. Labor productivity was low regarding low use of machinery for
planting, harvesting, and threshing. This discovery highlighted the relationship between
labor use and mechanization adoption regarding farmers’ age [43]. Usually, youths will
adopt technology (including machinery and technology information) faster than the old
farmers. Therefore, establishing more young farmers who lead the usage of technology
communication and information (ICT) is very important for developing the sustainability
of agriculture [44]. Various government efforts are expected to encourage an increase in the
interest and number of young Indonesian farmers by changing the youth’s perspective on
the image of agriculture, which is considered less prestigious, and the lack of income in the
agricultural sector, especially food crops [45].

Education level also influences technology adoption. A higher level of education
affects the understanding of accessing information and absorbing the latest technologi-
cal methods or innovations and government policies to increase rice farming. Research
by Afful-Dadzie et al. [46] in rural Ghana introduced AIS through Agrocenta (https:
//agrocenta.com/, download on 9 December 2022). From 129 respondents who are small
farmers, it is illustrated that the most affected age group is >55 years old (25.58%), wherein
the male gender is 58.91%, whereas the most non-formal educational background is 55.81%.
In Yogyakarta, most farmers own land, and the main source of income is rice farming.
However, farm sizes are comparatively smaller than South Sumatera and North Sumatera.
In many cases, even though they are the owner of their land, they work as laborers on other
farms to obtain their wage as supplementary income, as well. It comprises a considerable
portion of their earnings for several farmers either fulfill the need during the break period
between rice harvests. Moreover, women cultivate horticulture, promote livestock and
poultry, or develop small commerce. Men make supplementary proceeds by working in

https://agrocenta.com/
https://agrocenta.com/
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building construction. Farmers’ years of education are moderate (elementary school) to
high school (10–12 years) [38].

Farming experience in general affects the level of success of farmers in their farming,
especially in increasing rice productivity. The longest farming period for small farmers
as research respondents on the use of AIS in rural Ghana is the highest at 20 years, which
is 37.98% [46]. In Yogyakarta, the farm size is on average 0.1–0.15 ha. In this area, rice
crops are grown as two and sometimes three crops every year: the crops of the wet season
(December to March), as well as the crop of the dry season (April to July) [47]. Farming
experience is 0–20 years, and most have more than 10 years of experience in rice farming.
During their farming period, they have been announced for improving the varieties. An
estimate of 97% described that they implemented a new variety and still cultivated the
new improved variety. Farmers no longer planted a new variety, which stated that another
variety exchanged the existing variety.

Furthermore, another reason to no longer cultivating the new varieties was less
productivity, and the variety was not appropriate with the cropping pattern of farmers.
Farmers were also led into emplying mechanical harvests, transplanter machines, alternate
wetting and drying (AWD), direct seedlings using drum seeds, and the hermaetic bag
of IRRI [48]. AWD encouraged farmers to not simultaneously flood the soil, as well as
applying the drying condition for one or two days after the water is removed [49]. Rice
productivity from irrigated paddy rice, tidal swamp rice, lebak swamp, and upland rice is
calculated per unit area of land, i.e., tons per hectare. Most of the farmers with a total of
200 people, or 42.30%, obtained harvested dry rice productivity in the range of 3–6 t ha−1,
and farmers who obtained dry-harvested rice productivity of 6–9 tons totaled 138 people,
or 29.20%. There are eight farmers, or 1.7 percent, which obtain dry grain rice productivity
above 9 t ha−1.

Meanwhile, the number of farmers who get dry grain rice productivity lower than
three t ha−1 is 127 people, or 26.8%. Looking at the rice productivity trend data from the
calculation of the Central Statistics Agency’s figures, the rice productivity in 2019 was only
5.11 t ha−1, then, in 2020, it was 5.13 t ha−1, and, in 2021, it was 5.23 t ha−1 [50]. According
to Devkota et al.’s [43] study, rice production in wet season was less compared to the dry
season in most rice producing countries in Asian countries. Moreover, the dry season had a
16% (0.8 t ha−1) higher yield than the rainy season. The study found that the variation of
grain yield among farmers was high in Yogyakarta. It is suggested that farming experiences
and technology adoption affected the gained yield.

Technological innovations that are applied are not only in the form of agricultural
machines, but also related to how agricultural products can be of high productivity through
planting methods, cropping patterns, irrigation management, and so on, which are techno-
logical packages that have been recommended in rice cultivation in various agroecosystems.
The level of adoption of respondents responding to information on agricultural technol-
ogy innovations, especially rice cultivation through AIS varies, as investigated, where
most respondents (48.00%) have tried to apply the recommended technological innovation
package and 15.60% often use or apply it. As many as 25.40% have heard of the latest
agricultural technology information and can increase production, and a small percentage
(11%) have never heard of the AIS.

This research result is similar to other research results where farmers prefer adopting
the applicable technologies, which can be implemented easily. [48,51]. Other findings
showed which field trials and demo plots could effectively adopt improved farming prac-
tices. Knowledge acquisition about technology will be necessitated to impact changes.
According to Connor et al. [52], farmers observe changes in society and community wealth,
representing that they obtained information that they succeeded in spreading among farm-
ing group members. Community capital is the main condition in considering farmers’
deeds in adopting technology adoption [53,54]. However, it must be noted that the famil-
iarized technologies and the implementation at farmers’ levels did not straightforwardly
encourage social and community capital [52].
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The internet is a network to ease communication and to connect information between
particular electronic media to another in precise and quick ways. The information will be
sent via a transmission of particular signal frequency named internet network. According
to James and George [55], the internet is a computer network growing rapidly. The use of
the internet can bring benefits and positive impacts to the world of agriculture, education,
business, and government. The condition of the internet network at the research location is
very diverse, with a weak to strong internet signal. The distribution of internet network
conditions is dominated by the moderately strong category (41.44%), followed by the
strong category at 24.52%, the weak category at 19.66%, and more often at the weak
category at 14.38%. Such conditions will certainly greatly affect the level of access of
farmers/communities to media information that utilizes the internet network. Based on
Harahap [56], the utilization of ICT by agricultural business households is not yet optimal
due to household education, which is mostly at the low level, low ICT submission, and the
absence of broadband interconnection support, making it difficult to access the internet.
Therefore, it is necessary to make extension officer (PPL) effective, as well as the acceleration
of telecommunications infrastructure development as a way in strengthening the signal
of telecommunications. Burhan [57] conveyed that ICT services that were affordable to
agricultural communities resulted a significant role to enlighten community economic level.

AIS benefits can increase rice production, reduce the risk of harvest failure, optimize
farmers’ profits, and increase farming efficiency. In addition, finding information about
the latest agricultural cultivation can also be a means of exchanging information between
farmers and related stakeholders so that the marketing function of agricultural products
goes well and farmers get a decent profit. Furthermore, ICT in developing countries plays
a quite supportive role in decision-making by farmers regarding planting and harvesting
times [56]. The results showed that, from the AIS that users often access, fertilization
recommendations reach 60.67%, determining planting time and variety recommendations,
respectively, reach 43.76% and 36.57%, and other information reaches 5.70%, such as the
potential for attack by plant-disturbing organisms and the presence of agricultural equip-
ment and machinery. Research by Tadesse and Bahiigwa [58] stated that very few farmers
have admittance to some information relating to agricultural price of products compared
to traders. Likewise, in traditional markets, there is also asymmetric information between
farmers and traders on the prices of agricultural products in regional/central markets.

According to Abdillah et al. [59], PLS is a variant-based SEM statistical model created to
overcome the problem of involved variable structure or constructs the small size of research
sample, missing data, and multicollinearity. PLS explains the latent variable as a linear
cumulative of its indicators. Estimating the weight of latent variables is done by creating
an inner model (a structural model which links among variables) and an outer model (a
model of measurement to providethe specified). According to Abdillah et al. [59], the
PLS specification model in path analysis consists of three types of relationships, which are
inner model, outer model, and weight relation. The inner model specifies the contributory
connection among latent variables (structural model). Meanwhile, specified connection
between estimated indicators and the variables of latent can be resulted by the outer model
(measurement model). The weight relation shows the connection among values of variance
between indicators and latent variables. This research aimed to explain the connection
between user experience and user loyalty in AIS technology.

PLS-SEM usage has sharply enlarged within the last few years [60], and it is related to
strategic management [61], marketing [62], accountancy [63], information systems [64,65],
family business [66], and tourism [67]. In general, PLS-SEM is more widely used in many
aspects of research due to its high prediction rate compared to multiple regression [63].

Based on Abdillah et al. [59], the connection amid the latent variable and the indicator
block is described by the outer model. This model is applied to assess the reliability of the
model validity. In addition, the dominant indicators in forming latent variables are known.
Furthermore, the impact of each variable is either exogenously latent or endogenously
latent, and it can be described as such. After knowing both variable, the model of conceptual
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can be tested. The PLS approach to test modelling results of the structural equation was
performed on the outcome, which is either the model of measurement (outer model) or the
structural model (inner model) [68].

The stages in testing the model of measurement include testing of composite reliability,
validity of discriminant, and validity of convergent. If all the indicators in the PLS model
are fulfilled by the three requirements, then the analysis results of PLS are feasible to be
implemented to assess the hypothesis of a research [69]. The convergent validity test was
performed based on the value of loading factor from every indicator to the construct. Factor
weights of a minimum of 0.5 are declared to have very high validation to describe the
latent construct [70]. In several studies, the base limit of loading factor is 0.5, with the
requirement for the excreted variance of average (AVE) for every construct more than
0.5 [71]. Validity of discriminant ensures that every concept of every variable of latent is
dissimilar from the other variables. If the AVE squared value of every exogenous construct
(diagonal value) is more than the connection between particular construct and the other
(value below the diagonal), then the model is declared to have respectable discriminant
validity [72]. In addition to validity testing, PLS also performs reliability tests to measure
the internal consistency of the measurement tool. Measurement of composite reliability
can be use to define the real value of the reliability of a construct. The rule of thumb for
composite reliability should be more than 0.7, however, the 0.6 value is still tolerable (59).

The inner model describes the contributory relationship among the variable of latent
created based on the theory element [59]. Based on this, the service attributes affect the
user experience and satisfaction of customer, and then that satisfaction affects the loyalty of
information system users. According to Abdillah et al. [59], when the T-table value is lower
than the T-statistic value, it represents that the hypothesis is supported. The T-table value
for the level of confidence is 95% (with 5% alpha) for the two-tailed hypothesis, which
should be 1.96.

Furthermore, Laurett et al. [73] state that the inhibiting factor for agricultural growth
and change in Brazil is information shortage and low knowledge, while the beneficial social
aspect and subjective feelings of welfare are considered consequences of agricultural sus-
tainable development. Research in the North Terengganu area on the sustainability of rice
farming shows that, although institutional factors are not significant, government support
and marketing assistance are considered very important in creating a synergy of farmer
responses given the low level of education of these farmers [74]. Studies on sustainable
agriculture in Bangladesh reveal that there are significant and positive correlations between
the indicator of economic and the indicator of environment, as well as social indicators,
which represent a good relationship [75].

Research by Sholiha and Salamah [76], who examined the modeling of health degrees
in districts/cities in East Java using the SEM-PLS approach showed that the bootstrap
estimation results for hypothesis testing also concluded that environmental variables, health
behavior, health services, and genetics influenced health status. The SEM-PLS approach is
also implemented in hotel services in Bali. The result is that there is a significant effect on
the quality of service on the hotel’s image, and there is no substantial effect of hotel image
on the loyalty of tourists who stay on Melati hotel in Seminyak Village [77]. The results
showed that the development of AIS technology for users must further improve regarding
the service quality on the aspect of AIS socialization to improve user experience in aspects
of design, menus, information, clarity, and benefits of information seen by users are to
increase customer satisfaction. Furthermore, it can increase user loyalty and positively
impact proving results in the field according to the recommendations of technological
innovations that are applied.

Several previous studies have analyzed user satisfaction in the health, tourism, trans-
portation, licensing of food processing, education, and hospitality industries. In the health
sector, for example, a study in six hospitals in Qazvin, Iran, in 2012 used the perceptions
of 360 patients. The results showed the need for quality improvement in all dimensions.
This interest and performance analysis helps hospital managers plan for improving service
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quality and achieving long-term goals [78]. A survey through an online e-questionnaire
application collecting the opinions of nurses was conducted in Iran. In the use of this newly
developed hospital information system application, there were two attributes which were
easy to used and easy to learn that must be continuously sustained. The attributes are:
realiability of the system, time of response, and suitability of features for the work of nurses,
which must be improved in the hospital information system [79].

In the field of tourism, based on the perspective of the population, in the old city
area of Makassar, which contains attractive tourist destinations with neat street views and
approachable residents, visitor numbers can rise, which has an impact on improving the
regional economy. However, if visitor number is excessive, the area can become congested
and have a negative impact on the daily lives of residents [80]. In a case study in the field
of transportation that examines bus services in Tehran, Iran, the results of the analysis
showed that transport agencies and policymakers should have more concern in improving
passenger comfort regarding bus service features, such as ventilation, bus hygiene, and
conveniences for both elderly and disabled [81].

The IPA method is also used in licensing services for production certificates in the
household–scale food industry, where the Ponorogo Health Office 2016 granted permits for
food processing, including processed dried fish, dried poultry, coconut, wheat flour, oil,
jam, jelly, flowers, sugar, honey, soft drinks or powder, spices, and fruit preparations. It is
stated that this IPA is effectively used in licensing food products produced by the home
industry since it places important points that should be upgraded by officers, including
accuracy in providing services and the ability to answer questions [82].

The scientific method is used in education to identify strengths and weaknesses in the
faculty of technology and management (ESTiG) at the Polytechnic Institute of Braganca
(Portugal). From the student’s point of view, the attributes considered important are
the quality of the undergraduate program, external relationship quality, general aspect,
teaching aspect, and also the library. The feature with the lowermost performance is the
quality of academic services [83].

The important performance analysis approach was also implemented in hotel services
during the pandemic of COVID-19. The data collection in this research was conducted on
3 June 2020, from Ctrip.com, the major travel site in China, with a wide-ranging network of
over 1.2 million hotels in 200 countries and regions. The results show that the hotel industry
is highly vulnerable to the pandemic of COVID-19. There has been a change in consumer
evaluation, which puts requirements beyond hygiene requirements and set priorities for
improvement during a pandemic to adapt to changes that may last for a long time [84].

Analysis of farmer satisfaction was conducted in China (Jining, Huainan, and Yongxia)
to evaluate the impact of ecological restoration in coal mining areas. Based on the IPA
quadrant, it was revealed that the attributes of biodiversity, land productivity, and farm-
ers’ income are in the quadrant of high importance–low satisfaction, representing three
attributes, which were needed to be majorly upgraded to promote farmer’s fulfillment [85].
Still, the agricultural sector, in terms of pesticide use in Indonesia, which was studied in
five provinces (West Java, Central Java, Banten, Lampung, and North Sumatra), shows that
the correct application does not follow an increase in farmer’s knowledge. The existence
of human healthiness complications due to bad pesticide use application are still com-
mon. Thus, good agricultural practice for the use of pesticides has not been implemented
properly [86].

The Spearman correlation between the farmers’ characteristics and the attribute of AIS
services was limited in quadrant 1. At this specific quadrant, the respondents determined
the attributes that were important, but the respondents were still unsatisfied, thus, some
improvement efforts are important for implementation.

The length of the respondent’s area will affect how satisfied they are with the AIS
services, as there is a negative association between the variable of land tenure area and the
level of AIS service satisfaction. Because they would be working more on land cultivation,
the responders will not have as much time to use their cell phones. The characteristic of

Ctrip.com
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appropriateness and the qualities of ease of application and interpretation have a strong
negative connection with the land tenure area (=0.01 and 0.05, respectively). The amount of
time spent using a cellphone and how satisfied users are with AIS services are significantly
correlated (suitability, ease of application, interpretation, and security). Accordingly, the
respondents’ pleasure will rise the more time they spend using their phones.

5. Conclusions

An agricultural information system (AIS) is an application that makes it easier for farmers
to solve their rice farming problems easily. Research institutes have produced several products,
such as rice consulting services (LKP), integrated cropping calender (katam), digital paktani,
and others, using Android and other electronic media. The study results concluded that
rice farmers in Indonesia are at a productive age with a high school education level and
above farming experience of >10 years. This condition, plus the support of a fairly strong
internet network in each rice farming area, make it easier for farmers/users to utilize AIS
by strengthening service attributes, such as security, ease of application, accuracy, suitability,
output interpretation, and accuracy will increase user loyalty.
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Appendix A

Table A1. The questionnaire used in the study.

Construct Measurement Items

Attractiveness
I am interested in using agricultural information system (AIS) applications.

I feel that the agricultural information system (AIS) has an attractive design. It is simple and easy to understand.

Perspicuity
I easily understand how to use the agricultural information system.

It is very easy to understand the menu and information in the agricultural information system (AIS).
It is easy to learn the agricultural information system (AIS).

Efficiency

I feel that the information provided in the agricultural information system (AIS) is clear.
I feel that the agricultural information system (AIS) can be accessed quickly.

I feel that the agricultural information system (AIS) helps improve farm efficiency.
I feel that the information in the agricultural information system (AIS) is presented sequentially and structured.

Stimulation

I think that agricultural information systems (AIS) has different levels of use for farmers.
I think that the information contained in the agricultural information system (AIS) is important.

I think that agricultural information system (AIS) should be able to impart knowledge and motivate its users to improve themselves.
I think that the use of the agricultural information system (AIS) should be able to guarantee yield/production for farmers.

Dependability
I agree that the information in the agricultural information system (AIS) has been proven to be related to the conditions in the field.

I agree that the agricultural information system (AIS) should be able to support the increase in land productivity.
I agree that the agricultural information system (AIS) can provide complete information than other similar information systems.
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Table A1. Cont.

Construct Measurement Items

Novelty I agree that the agricultural information system (AIS) developed must be creative and innovative.

Feature I am satisfied with using the features of the agricultural information system (AIS) application.

Emotion I am satisfied using the agricultural information system (AIS) application service.

Attributions
I agree that the agricultural information system (AIS) is reliable in providing rice information services.

I am willing to share my experience using agricultural information system (AIS) with others.
I agree that all rice information needs are available in the agricultural information system (AIS).

Perceptions
I am satisfied using the agricultural information system (AIS) because it has characteristics/specific information

compared to other applications.
I am satisfied using the agricultural information system (AIS) because it has interesting features compared to other applications.

Other customer
I am satisfied using the agricultural information system (AIS) because the quality of the information is better.

I see that the farmers in my group also use the agricultural information system (AIS) application.
I am satisfied with using the agricultural information system (AIS) because it can increase the knowledge of farmers around me.

Repeat I still use agricultural information system (AIS) now.
I used the agricultural information system (AIS) for more than one growing season.

Retention
I am still using the agricultural information system (AIS) even though I know there are other new applications.
I still use the agricultural information system (AIS) even though it is not promoted/no subsidies come with it.

Referral
I invite other farmers to use the agricultural information system (AIS) because it is useful.
I invite other farmers to use the agricultural information system (AIS) to obtain subsidies.

Tangible

I agree that the use of common language/terms in agricultural information system (AIS) is easy to understand.
I agree that the agricultural information system (AIS) already has a diversity of information.

I agree that the agricultural information system (AIS) has detailed information.
I agree that the agricultural information system (AIS) has an organized and easy-to-find information layout.

I agree that the color selection of the agricultural information system (AIS) layout is interesting.
I agree that the display of the agricultural information system (AIS) logo is attractive and easy to recognize.

Reliability

I agree that the presentation of information in the agricultural information system (AIS) is concise.
I agree that the presentation of information in the agricultural information system (AIS) is clear.

I agree that the information in the agricultural information system (AIS) is related to the problems encountered in the field.
I agree that the functions of the features in the agricultural information system (AIS) are appropriate and easy to understand.

I agree that the agricultural information system (AIS) is easy to access anywhere.

Responsiveness

I feel that Agricultural information system (AIS) excels in the speed of service.
I feel that the loading speed supports the access to Agricultural information system (AIS).

I feel that the Agricultural information system (AIS) has an easy-to-understand menu.
I feel that the output of the Agricultural information system (AIS) is easy to interpret.

Assurance

I feel that the information in the Agricultural information system (AIS) is appropriate and suitable.
I feel that the information in the Agricultural information system (AIS) is up to date.

I feel that the accuracy of the information in the Agricultural information system (AIS) can be accounted for.
I feel that the personal data of Agricultural information system (AIS) users are safe and protected.

Empathy I found that the Agricultural information system was supported and equipped with the ease of giving feedback.
I found that the ease of communicating with managers has supported the Agricultural information system
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