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The effective use of agricultural digital services can promote the transformation of
agricultural production methods and actively promote the development of
agricultural economy. However, in the process of agricultural production and
operation, farmers are difficult to use agricultural digital services and are still at a
disadvantage in the use of information. The rapid development and promotion of
agricultural digital services provide opportunities for farmers to cross the “digital
divide” and obtain “data dividend.” Based on the extended technology acceptance
model, this paper uses the partial least squares structural equation model to
empirically analyze the key influencing factors of farmers’ agricultural digital
service use behavior. The research shows that farmers’ agricultural digital use
behavior is mainly affected by two key factors: adoption intention and facility
conditions. Among them, adoption intention has a more significant impact on use
behavior. At the same time, adoption intention is affected by performance
expectation, social influence and data quality, which is an important pre-factor
affecting behavior.

KEYWORDS

agricultural digital service, extended technology acceptance model, adoption intention,
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1 Introduction

The effective use of agricultural digital services can promote the transformation of
agricultural production methods and actively promote the development of agricultural
economy (Qin et al., 2022). However, in the process of agricultural production and
operation, farmers are difficult to use agricultural digital services and are still at a
disadvantage in the use of information (Dai et al., 2023). The rapid development and
promotion of agricultural digital services provide opportunities for farmers to cross the
‘digital divide’ and obtain ‘data dividend’.

Agricultural digitalization is the strategic direction and important content of agricultural
and rural modernization in the new era (Jayne et al., 2019; Steinke et al., 2020). In January
2020, China’s Ministry of Agriculture and Rural Affairs and the Central Network
Information Office jointly issued the “Digital Agriculture and Rural Development Plan
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(2019-2025)” to fully deploy agricultural digitization. The outline of
China’s “14th Five-Year Plan” also clearly stated that it is necessary
to accelerate the development of smart agriculture and promote the
digital transformation of agricultural production, operation and
The
2022 further emphasized the development of smart agriculture

management services. Central Document No. 1 of
and the integration of information technology and agricultural
machinery and agronomy. At present, under the background of
comprehensively promoting rural revitalization, following the law of
modern agricultural development, China urgently needs to
accelerate the development of agricultural digitalization driven by
digital technology (Rotz et al., 2019; Liu et al., 2022b).

In recent years, academic research on industrial digitization has
been increasing. In general, industrial digitization refers to the use of
digital technology to upgrade business in traditional industries to
improve production quantity and efficiency (Abbasi et al.,, 2022),
including architecture guidance, data-driven, process integration,
and ecological formation (Tseng et al., 2020). It is embodied in the
form of factor digitization, process digitization and product
digitization (Gao et al,, 2022). Agricultural digitization refers to
the digitization of agricultural elements and the management of
agricultural elements by means of digitization (Remondino and
Zanin, 2022). It mainly focuses on the following four aspects: First,
the research perspective of agricultural digitization. Scholars have
focused on the in-depth discussion of agricultural digitization from
the  perspectives of technology realization, technology
empowerment, micro or macro economic management, and
symbiotic theoretical analysis framework (Lioutas et al., 2021;
Sukma and Leelasantitham, 2022b). The second is the influencing
factors of agricultural digitization (Carmela Annosi et al., 2020). The
imperfect agricultural digital infrastructure, the lack of agricultural
digital talents, the insufficient application of supply chain digital
technology, and the weak application ability of agricultural
management entities have restricted the process of agricultural
digitization (Liu et al, 2022a). Big data application, information
infrastructure, institutional support, value-driven agricultural
industry, promotion of new agricultural business entities and
technology enterprises (Sukma and Leelasantitham, 2022c¢), and
consumer demand are the key factors driving agricultural
digitization (Fielke et al., 2020). The third is the promotion path
of agricultural digitization. We should strengthen the basic
construction of technology, organization and environmental
conditions, drive agricultural modernization with precision
agriculture, rely on block chain + Internet of Things’
technology to break the drawbacks of the original agricultural
industry (Sukma and Leelasantitham, 2022b), improve the
application level of digital technology in the agricultural industry
(Sukma and Leelasantitham, 2022a), empower the agricultural
industry chain, integrate the role of resource elements in each
link of the agricultural industry chain, so as to accelerate the
promotion of agricultural digitization (Tang and Chen, 2022).
Fourth, the practice mode of agricultural digitization. The
developed country practice modes include precision agriculture
mode, government-enterprise cooperation digital agriculture
mode, order agriculture mode, etc (Zhang et al, 2016). The
domestic practice modes are initially manifested as digital
agriculture mode with unique technology and application logic,

agricultural insurance decision-making mode, agricultural whole
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industry chain mode, intelligent agriculture mode, etc. (Balezentis
et al.,, 2023).

The existing literature mostly conducts qualitative analysis from
the importance and technical realization of agricultural digitization
(Jiang et al., 2022), but there are few empirical analyses on whether
farmers use agricultural digitization services. The effective use of
agricultural digitization plays a positive role in realizing the strategy
of rural revitalization. As the basic unit of agricultural production in
China, farmers are the main body of agricultural production. In the
production and operation activities of farmers, they can also embody
the synergistic relationship between agricultural digitization and
agricultural production decision-making. Therefore, based on the
perspective of farmers, this paper reveals the important factors
affecting the use behavior of agricultural digitalization. Using the
classical extended technology acceptance model, based on the user’s
perspective, this paper explores how factors such as performance
expectation, effort expectation, social impact, perceived cost, data
quality and facility conditions affect the adoption intention and use
behavior of agricultural digitalization services from the cognitive
level of farmers. Reveal the inherent laws and basic characteristics of
farmers’ digital service use behavior, in order to provide targeted and
operable reference for the construction of agricultural digital sharing
system and the formulation of supporting policies. In short, this
study aims to accomplish two main objectives.

o To explain the transmission mechanism through extended
technology acceptance model influence farmers’ technology
adoption behavior through intrinsic perceptions.

o To test whether there is a direct effect of facility conditions on
technology adoption behavior.

The structure of the article is as follows: Section 2 summarizes
the theory and hypotheses; Section 3 introduces the questionnaire
and data source; Section 4 presents the results of the study. Section 5
summarises the conclusions, contributions, and provides some
practical implications due to empirical findings.

2 Theory and hypotheses
2.1 Extended technology acceptance model

The extended technology acceptance model (E-TAM) is a
classical theoretical paradigm for explaining and predicting
human behavior in the fields of economic management and
social psychology (Kamal et al., 2020). The theory is developed
on the basis of seven theoretical paradigms (Abdullah and Ward,
2016), including social cognitive theory (SCT), rational behavior
theory (TRA), planned behavior theory (TPB), technology fit theory
(TTEF), innovation diffusion theory (IDT), motivation theory (MT),
compound TAM and TPB model (C-TAM-TPB). Through the
description of the system, Venkatesh et al. (2003) puts forward
the extended technology acceptance theory (Venkatesh et al., 2003),
including four core constructs: performance expectations, individual
expectations of information systems to help improve their job
(Silva et al, 2019); effort
individual’s expectation of the degree of effort to master and use

performance expectancy, the

information systems (Rahi et al, 2019); social influence, the

frontiersin.org


https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2023.1180072

Wang and Dong

recognition of this information system by people who feel important
to them (Halevy et al., 2019); facility conditions, individuals believe
that the existing organizations and technical facilities to support
their use of this information system (Venkatesh et al., 2003).

According to the extended technology acceptance model, there
is a high positive correlation between individual adoption intention
and use behavior (Bock et al., 2005; Anderson and Agarwal, 2010).
The stronger the individual’s adoption intention, the higher the
possibility of actual action (Angst and Agarwal, 2009). The three
main variables of individual performance expectation, effort
expectation and social impact work together on the adoption
intention, and the facility conditions directly lead to the use
behavior (Oliveira et al, 2016). In addition, many scholars’
empirical studies have shown that data quality and perceived cost
have a significant impact on the intention to use new information
technology (Lai, 2004). Therefore, in this study, two variables of data
quality and perceived cost are introduced in order to test the key
influencing factors of agricultural digital use intention and behavior
more comprehensively and reliably.

2.2 Research hypothesis

Based on the framework of Venkatesh et al., this study intends to
empirically analyze the pre-influencing factors of farmers’ adoption
intention and use agricultural digital services (Venkatesh et al.,
2003). Based on the extended technology acceptance model,
farmers’ adoption intention agricultural digital services will have
an important impact on their use behavior. As a key influencing
factor, adoption intention refers to the positive or negative behavior
of farmers in the process of using agricultural digital services. Driven
by positive adoption intention, farmers’ agricultural digital use
behavior will be more proactive (Verma and Sinha, 2018). At the
same time, performance expectancy (PE) is an individual’s belief
that the use of new technologies will improve job performance and is
regarded as the most powerful predictive tool (Brown et al., 2014).
The performance expectation of farmers’ digital use reflects their
cognition and behavior towards agricultural digitization (Venkatesh
et al, 2012). The deeper the farmers’ cognition of digital
performance expectations and the more positive the evaluation,
the greater the possibility of using agricultural digitization (Faid
et al, 2022). On the contrary, if farmers do not agree with the
performance of agricultural digitization and evaluate it negatively,
they are subjectively unwilling to use agricultural digitization
services. Effort Expectancy refers to the time and energy that
users need to pay when learning to use a new information
technology system (Lutfl et al., 2022), that is, the degree of effort
required to use an information system. In E-TAM, effort expectancy
has a direct impact on farmers’ adoption intention (Deng et al.,
2010). Although the use of some rural agricultural digitization can
bring changes in production and life to farmers, if there are too
many and too high technical requirements for the use and
acceptance of agricultural digitization platform systems and
terminals, it will hinder the use of agricultural digitization for
farmers with limited technical learning and use ability.

Therefore, whether the operation is simple or not is directly
related to the adoption intention agricultural digitization. Social
influence is the influence of groups who have used agricultural
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digitization on other farmers in the process of selecting and using
agricultural digitization. In the process of agricultural production
and management, many decisions of farmers will be influenced by
the opinion leaders or authoritative people around them, such as
local technical talents, large planting and breeding households,
agricultural technical service personnel and their relatives and
friends, etc. The adoption intention of farmers will be affected by
the recommended behavior of the above people. Facility condition
refers to the degree of support that the user’s environment,
organization and technical equipment perceived during the use of
technology or services support their use of this information
technology system. Venkatesh et al. (2012) have shown that users
with the best Facility conditions will have a higher adoption
intention and accept new technologies (Venkatesh et al, 2012).
Facility condition in this study refers to farmers’ perception of the
facility condition required for the use of agricultural digitization and
the completeness of various supporting technologies. At the same
time, facility conditions provide objective conditions for the use of
agricultural digitalization by farmers. Therefore, the use of
agricultural digital services by farmers will also be affected by
facility conditions. Based on the above analysis, this study
proposes the following five hypotheses.

Hypothesis 1. (H1): Performance expectation has a significant
positive impact on farmers” adoption intention agricultural digital
services;

Hypothesis 2. (H2): Effort expectation has a significant negative
impact on farmers’ adoption intention agricultural digital services;

Hypothesis 3. (H3): Social impact has a significant positive impact
on farmers’ adoption intention agricultural digital services;

Hypothesis 4. (H4): Facility condition has a significant positive
impact on farmers’ use of agricultural digital services;

Hypothesis 5. (H5): Adoption intention has a significant positive
impact on agricultural digital use behavior.

Data quality is the subjective judgment of users on the excellence
or superiority of agricultural digitization, including the authenticity,
scientificity, timeliness and comprehensiveness of agricultural
digitization services (Zscheischler et al, 2022). Agricultural
digitization is the basis of farmers’ production and management.
Therefore, the quality of agricultural digitization used by farmers,
including weather, soil moisture, seedling condition, disaster and
other data quality, is very important, which can help farmers
improve the scientific nature of production decision-making and
the fineness of management. Farmers’ perception of the quality of
agricultural digitization will affect their adoption intention, and
unreliable digital services will have a negative impact on farmers and
bring greater uncertainty. During the investigation, it was found that
farmers were very concerned about the quality of agricultural
digitization. Therefore, this study introduces data quality into the
model as a key factor affecting farmers’ intention to use agricultural
digitization.

Perceived cost refers to all the costs perceived by individuals
when purchasing products or services, including the cost of
and the cost

purchasing terminals of wusing agricultural
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FIGURE 1
Research model.

digitization. Research shows that cost factors have a significant
impact on the adoption of new technologies. Under the long-
term urban-rural dual system, farmers’ income is relatively low,
and they are more sensitive to perceived costs when using
agricultural digitization. Therefore, the cost and price structure in
the use of agricultural digitization will have an impact on farmers’
intention to use. As mentioned above, the perceived cost is also an
important factor in the extended E-TAM. Therefore, according to
the nature of agricultural digitization, from the perspective of system
quality and economic characteristics, data quality and perceived cost
are taken as two variables that affect the adoption intention, and the
technology acceptance model is further expanded, and the analysis
framework and hypothesis to be tested are proposed. See Figure 1.

Hypothesis 6. (H6): Data quality has a significant positive impact
on farmers’ intention to use agricultural digitization;

Hypothesis 7. (H7): Perceived cost has a significant negative
impact on farmers’ intention to use agricultural digitization.

3 Methodology
3.1 Data collection

As an important agricultural province in China, Shaanxi has
built a “Shaanxi Agricultural Digital Platform” in recent years. The
platform aims at the characteristics of large spatial and temporal
variation of key factors affecting crop growth such as soil fertility,
salt content, pH, groundwater and salinity in Guanzhong Plain.
The Internet of Things and digital technology collaboration system

Frontiers in Environmental Science
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TABLE 1 Sample characteristics.

City County Frequency Proportion (%)
Weinan Dali 112 24.1
Fuping 121 26.0
Baoji Qishan 115 24.7
Fengxiang 117 25.2
Total 465 100

can accurately collect and store data in real time, and provide
solutions through data mining analysis. Therefore, this paper
selects “Shaanxi Agricultural Digital Platform” as the research
object and conducts field research in Shaanxi Province. The
research group visited Weinan City and Baoji City in Shaanxi
Province from September to October 2022. Two counties were
selected from the two cities, and two villages were randomly
selected from the two counties for investigation. The specific
survey sample points are distributed as shown in Table 1. A
total of 500 questionnaires were distributed, 482 questionnaires
were collected, and 465 valid questionnaires were collected. The
effective rate of the questionnaire was 93%.

3.2 Questionnaire design

To ensure the reliability and validity of the questionnaire,
Questionnaire items should be developed in accordance with the
following scientific processes, according to the research
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TABLE 2 Measurement questionnaire.

10.3389/fenvs.2023.1180072

Variable Item Observable item
Performance Expectancy PE1 Using agricultural digital services saves agricultural production time
PE2 Using agricultural digital services saves agricultural production time
PE3 Can improve the family income
Effort Expectancy EE1 Agricultural digital platform is simple and convenient to operate
EE2 The interaction with the platform is clear
Social Influence SI1 Agricultural technology extension practitioners recommend the use of agricultural digitization services
SI2 Friends and family recommend digital agriculture services
SI3 Large farmers recommend the use of agricultural digital services
Facility Condition FC1 The service quality of agricultural digital platform is stable
FC2 It is fast to use agricultural digital platform
FC3 Internet coverage is excellent in my area
Perceived Cost PC1 I feel the terminal price is high
PC2 I feel the monthly fee is high
PC3 I feel the price of communication traffic is high
PC4 I feel the price of subscription information service is too high
Data Quality DQ1 Agricultural digital platform service has authenticity
DQ2 Agricultural digital platform service has accuracy
DQ3 Agricultural digital platform service has timeliness
DQ4 Agricultural digital platform service is easy to understand
Adoption Intention All I plan to use agricultural digital services in the future
AI2 I intend to recommend relatives and friends to use agricultural digital services
Al3 I am willing to use agricultural digital services frequently
Use Behhavioral UB1 I have used agricultural digital services to start my business
UB2 T help family and friends use agricultural digitization services

recommendations of Churchill (1979): (a) Variable items should
be organized according to the relevant literature. (b)
Measurement items should be back-translated. In this paper,
the internationally accepted Likert 7-level scoring method is used
to measure the latent variables such as performance expectation,
effort expectation, social influence, facility condition, perceived
cost, data quality, and adoption intention. The variable
assignments are increasing in turn. Among them, completely

»

disagree with “1”, neither agree nor disagree with “4,” and
completely agree with “7.” Based on the classic scale, the
questionnaire items of this survey are further revised
according to the characteristics of farmers and the “Shaanxi
Agricultural  Digital Platform.” The measurement of
performance expectation, effort expectation, social impact and
facility conditions comes from the scale of Venkatesh et al.
(2012), the measurement of perceived cost comes from the
scale of Liu et al. (2001), the measurement of data quality

comes from the scale of Wang and Strong (1996), and the

Frontiers in Environmental Science

measurement of adoption intention and use behavior comes
from the scale of Venkatesh et al. (2003). The questionnaire
covers all the contents required by this study. The questions
involve eight latent variables (performance expectation, effort
expectation, social influence, facility condition, perceived cost,
data quality, adoption intention and use behavior). The latent
variables and the observable variables included and their sources
are shown in Table 2.

3.3 Technical analysis

The variables studied in this paper are many latent variables
that are difficult to measure directly, such as performance
expectation, effort expectation, social influence, facility
condition and so on. Therefore, structural equation model is
used to carry out empirical analysis. In this paper, SmartPLS is
used to analyze the data (Joo and Sang, 2013). Compared with
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TABLE 3 Reliability and validity.

10.3389/fenvs.2023.1180072

Variables [tems Loadings Cronbach’s a (@ AVE

Adoption Intention All 0.817 0.763 0.863 0.678
Al2 0.821
AI3 0.833

Data Quality DQ1 0.882 0.905 0.934 0.779
DQ2 0.916
DQ3 0.886
DQ4 0.845

Effort Expectancy EE1 0.956 0.9 0.952 0.909
EE2 0.95

Facility Condition FC1 0.838 0.812 0.888 0.725
FC2 0.858
FC3 0.858

Perceived Cost PC1 0.897 0.883 0.919 0.739
PC2 0.891
PC3 0.81
PC4 0.838

Performance Expectancy PE1 0.888 0.819 0.893 0.737
PE2 0.903
PE3 0.779

Social Influence N 0.842 0.842 0.893 0.677
SI2 0.849
SI3 0.775
SI4 0.823

Use Behhavioral UB1 0.949 0.895 0.95 0.905
UB2 0.954

Note: CR, composite reliability; AVE, average variance extracted; VIF, variance inflation factors.

AMOS, the software has the following advantages: it can solve the
problem of difficult or unrecognized model identification caused
by too many measurement indicators, non-positive definite
matrices, and coefficients greater than 1; in terms of fitting, it
can solve the problem of insufficient model goodness of fit caused
by too complex model. In addition, the software can solve the
problem of parameter estimation bias caused by serious non-
normal distribution of data.

3.4 Common method bias

The Haman single factor test method was used to detect the
common method bias of the survey data, and all the
measurement items of the questionnaire were analyzed by
principal component analysis. The
interpretation rate of the first principal component without

maximum variance
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rotation was 32.433%, which was lower than 50%, indicating
that the common method bias had no serious impact on this
study.

3.5 Reliability and validity

Reliability analysis mainly refers to the internal quality of the
measurement model. This paper first analyzes the reliability of the
eight main variables, and uses the combined reliability (CR), the
average variance extraction value (AVE) and the Cronbach a
coefficient as the reliability and validity test indicators. Table 3
shows that the combined reliability (CR) of the eight main
variables is above 0.8, and the Cronbac’ a coefficient is greater
than 0.7, so the survey data has good reliability. It is generally
believed that the scale has good structural validity when the
combined reliability (CR) is greater than 0.7 and the average
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TABLE 4 Discriminant validity—Fornell-Larcker Criterion and Heterotrait-Monotrait Ratio.

VEELES 1 2 3 4 5 6 7 8

1. Adoption Intention 0.824 0.540 0.321 0.794 0.429 0.730 0.720 0.680
2. Data Quality 0.451** 0.883 0.352 0.574 0.275 0.430 0.502 0.586
3. Effort Expectancy 0.268** 0.313** 0.953 0.455 0.424 0.293 0.318 0.514
4. Facility Condition 0.623** 0.499** 0.387** 0.851 0.526 0.611 0.645 0.765
5. Perceived Cost 0.365** 0.246** 0.373** 0.453** 0.86 0.437 0.404 0.434
6. Performance Expectancy 0.578** 0.370** 0.251** 0.500** 0.379** 0.859 0.830 0.437
7. Social Influence 0.583** 0.442* 0.281** 0.540** 0.362** 0.693** 0.823 0452
8. Use Behhavioral 0.564** 0.524** 0.462** 0.661** 0.388** 0.375%* 0.398** 0.951

Note: **Correlation is significant at the 0.01 level (2-tailed), Bold diagonal entries are square root of AVEs, Heterotrait-Montrait ratios (HTMT) (Underlined) are below 0.85.
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FIGURE 2
Path diagram of modified model.

variance extraction (AVE) is greater than 0.5. This scale is designed
on the basis of previous scales and research results. In the process
of design, it is revised by combining the opinions of experts and
farmers, so it can be concluded that the content validity of this
scale is good. The results of the Fornell-Larcker Criterion (Table 4)

Frontiers in Environmental Science
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show that the AVE square roots of the eight latent variables in this
study are greater than the correlation coefficients between the
variable and other variables, indicating that the measurement
model has good discriminant validity. Heterotrait-Montrait
ratios (HTMT) (Underlined) are below 0.85.
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TABLE 5 Results of hypothesis testing.

Path Path coefficient

Hypothesis

Direct relationships

Lower (2.5%)

10.3389/fenvs.2023.1180072

Upper (97.5%) t-statistics p-value Decision

H1 Direct PE -> Al 0.28 0.136 0.417 3.944 0.000* Accept
H2 Direct SI -> Al 0.251 0.104 0.402 3.375 0.001** Accept
H3 Direct EE -> Al 0.023 -0.083 0.131 0.408 0.683 Refuse
H4 Direct FC -> UB 0.507 0.401 0.607 9.696 0.000*** Accept
H5 Direct Al -> UB 0.249 0.086 0.383 3.249 0.001°7* Accept
Heé Direct DQ -> Al 0.203 0.064 0.351 2.721 0.007** Accept
H7 Direct PC -> Al 0.113 0.006 0.221 1.954 0.051 Refuse

SRMR composite model = 0.047

R2,; = 0.437; Q% = 0.285

Riyp = 0.471; Q% = 0.424

Note: Significant level: p < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001.

4 Results

Figure 2 and Table 5 show the standardized path coefficient and
significance of the farmers’ agricultural digitization services use
model. The results show that the standardized path coefficients
of performance expectation and social influence on adoption
intention are 0.28 and 0.251, respectively, and are significant at
the confidence levels of 1%. Therefore, performance expectation and
social influence have a positive correlation with farmers’ adoption
intention agricultural digitalization, so Hypothesis 1 and Hypothesis
3 are established. The influence of effort expectation on adoption
intention is not significant, so Hypothesis 2 is not true. Among the
increased latent variables, there is no correlation between perceived
cost and adoption intention, so Hypothesis 4 is not established; Data
quality has a positive correlation with farmers’ adoption intention
agricultural digitization, and is significant at the 1% confidence level,
so Hypothesis 5 is established.

Through the use of agricultural digital platform, it can help
farmers to obtain more accurate and timely information, help
farmers to carry out planting management, improve planting
quality, and then improve income level. Due to the social
characteristics of rural areas, farmers are vulnerable to the
influence of surrounding farmers in the use of agricultural
digitization; the higher the quality of agricultural digitization, the
less time and energy farmers spend on data screening. The
authenticity, effectiveness, accuracy and timeliness of digitization
will help farmers’ agricultural production. Therefore, the higher the
quality of data, the more willing farmers are to use agricultural
digitization. The current Shaanxi agricultural digital platform is
easy to use by farmers and easy to apply to agricultural production
practice due to its friendly and simple operation interface. Empirical
research shows that perceived cost has no effect on farmers’ adoption
intention, and there is no correlation between them. This conclusion is
puzzling. One possible explanation is that agricultural digitization is
still in the trial stage of promotion, and most of them are free for
farmers to use, so this variable has no effect on adoption intention.

Frontiers in Environmental Science

Secondly, there is a positive correlation between adoption
intention and facility conditions on agricultural digital use
behavior at the 1% confidence level. Hypothesis 6 and
Hypothesis 7 are supported, and the original hypothesis is
established. Among them, the adoption intention agricultural
digitization has the most significant impact on farmers’ digital
use behavior, and positive adoption intention has a strong
positive effect on the use behavior. The service quality, network
coverage and speed of agricultural digitization have a positive impact
on the use behavior of farmers’ agricultural digitization. This result
is consistent with most empirical research results. Farmers feel that
the facility condition of use conditions will encourage them to use
agricultural digitization.

The above research shows that the three variables of farmers’
performance expectation, social impact and data quality of
agricultural digitization are the pre-factors that affect the
adoption intention. Further, these three variables will affect the
use behavior through the adoption intention. In addition, the key
variable facility conditions in the extended technology acceptance
model have a direct positive impact on farmers’ use behavior.

5 Discussion
5.1 Theoretical implications

First, further enhance the usefulness of agricultural digitization
in rural areas. The research shows that performance expectation has
a positive correlation with adoption intention, and the effect is the
most significant. Therefore, in the process of developing and
optimizing agricultural digital platforms, governments, mobile
operators and relevant agricultural departments should consider
digital service projects that can bring tangible benefits to farmers
(Dong et al., 2022b).

Second, further improve the quality of agricultural digitization,
ensure that the digitization is objective, accurate, timely, easy to
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understand and comprehensive, improve the supply capacity and
analysis and utilization capacity of agricultural digitization such as
climate, fertility and epidemic situation, and more effectively assist
decision-making and production management (Dong et al., 2022a).

Third, further improve the use environment of agricultural
digitization, focus on improving the operability and effectiveness
of agricultural digitization solutions, and efficiently improve the
efficiency of assisting farmers in solving wheat production and
operation. Fourth, increase publicity and focus on word-of-
mouth publicity. It can carry out publicity for small and
medium-sized farmers, increase publicity frequency, delay
publicity time, expand publicity channels, enrich delivery forms
and other methods to carry out multi-directional and three-
dimensional publicity, and improve farmers’ awareness of

agricultural digitization.

5.2 Managerial implications

Information gap is a key factor hindering the implementation of
rural revitalization strategy and digital China strategy, so it is necessary to
promote the transformation of information industry to traditional
agriculture (Sukma and Leelasantitham, 2022c). Make information
technology become an important driving force to improve the
modernization of rural governance system and governance capacity,
and exert the diffusion effect of information technology innovation, the
spillover effect of information and knowledge, and the universal benefit
effect released by digital technology, so as to promote the transformation
of agricultural digitalization, the implementation of rural service
digitalization and the play of farmers’ digital power. However, on the
one hand, modern information technology has promoted the rapid
development of digital economy and information society (Sukma and
Leelasantitham, 2022b), on the other hand, it has intensified the gap
between urban and rural areas to a certain extent. Moreover, the low level
of input in information resources, the fragmentation of rural information
infrastructure, the fragility of villagers” information consumption ability,
and the weak state of villagers’ ability to obtain information have further
widened the information gap in digital rural construction (Sukma and
Leelasantitham, 2022a). The expansion of the information gap has
compressed the opportunity of rural access to information resources,
aggravated the crisis of “digital survival” of villagers, and then led to many
practical symptoms of digital rural construction such as the project lag of
digital agricultural production, regional differences in the development of
rural e-commerce, the solidification of digital service application, and the
gap between generations of digital culture consumption. There is no
doubt that the situation of rural information infrastructure and farmers’
information ability determine the horizontal expansion and vertical
deepening of rural digitalization. The existence and expansion of
information gap will accelerate the further expansion of the gap
between tiers, regions and urban and rural areas, and further develop
into information differentiation, which in turn accelerates the
polarization of the rich and the poor and the social differentiation.

6 Conclusion

This paper takes Shaanxi agricultural digitization platform as the
research object, based on the mature classical extended technology
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acceptance model in the field of information technology, starting
from the cognitive psychological level of farmers, taking into
account the characteristics of agricultural digitization, including
two variables of perceived cost and data quality, and expanding
the external variables of the extended technology acceptance model,
in order to reveal the key influencing factors of the adoption
intention and use behavior of agricultural digitization, and the
transmission path of these key factors. Taking the exemplary
Shaanxi agricultural digital platform as the research object, a field
survey was conducted in Weinan City and Baoji City of Shaanxi
Province. The situation of wheat growers in the two cities was
obtained through household survey, and SmartPLS was used for
analysis. The empirical results show that farmers ” agricultural digital
use behavior is mainly affected by two key factors: adoption
intention and facility conditions, among which adoption
intention has a more significant impact on use behavior.
Performance expectancy, social influence and data quality are
important antecedents of behavioral behaviors.

/ Limitations and future research
directions

There is still room for further discussion in this study, which is
mainly reflected in the following aspects: first, the use of cross-
sectional data in this study cannot reflect the dynamic role of
agricultural digitization and farmers’ agricultural digital service
use behavior; second, there may be differences in resource
endowment characteristics and technology use behavior in
different regions. Due to the limitation of sample size, this study
failed to distinguish and further explore.
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