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Abstract: In the context of digital empowerment, the digital literacy level of tea farmers has a
significant impact on the intelligent development and transformation of the tea industry. This study
extends the original model of UTAUT theory by introducing Personal innovativeness theory and
Self-efficacy theory, and constructs a new model to explore the influencing factors of moderate scale
tea farmers' digital literacy improvement behavior. There are a total of 22 research hypotheses.
Using structural equation modeling and collecting questionnaire data for analysis, the following
research results were obtained: (1) Performance expectancy, social influence, effort expectancy,
personal innovativeness and self-efficacy all significantly positively affect the willingness of tea
farmers to improve their digital literacy, and then according to the path coefficient, in descending
order, social influence (0.226)>self-efficacy (0.224)>effort expectancy (0.178)>performance
expectancy (0.157)> personal innovativeness (0.155); (2) Facilitating condition and willingness to
improve digital literacy have a significant positive impact on tea farmers' digital literacy
improvement behavior, and then from the size of the path coefficient, the willingness to improve
(0.271)>facilitating condition (0.106); (3) The willingness of tea farmers to improve their digital
literacy plays a complete mediating role between personal innovativeness and self-efficacy on their
digital literacy improvement behavior, and partially mediates between performance expectancy,
social influence, and effort expectancy on their digital literacy improvement behavior, and
according to the proportion of indirect effects, the order is effort expectancy (27%), performance
expectancy (47%), and social influence (49%); (4) The gender and age of tea farmers have a
significant positive moderating effect on the impact of performance expectancy on the willingness
to improve digital literacy; age and experience have a significant positive moderating effect on the
impact of effort expectancy on the willingness to improve digital literacy; the age of tea farmers has
a significant positive moderating effect on the improvement of digital literacy behavior through
facilitating condition. This study extends the applicability of the UTAUT theoretical model and
proposes strategies to improve the digital literacy of tea farmers, providing practical guidance for
tea farmers to improve their digital literacy and providing reference for research related to farmers'
digital literacy.

Keywords: digital intelligence empowerment; moderate scale operation of tea farmers; digital
literacy; UTAUT theory; improvement

1. Introduction

Agricultural modernization is currently the trend of more advanced agricultural development
in the world(Cesco Stefano et al., 2023). Many modern digital information technology and agriculture
are gradually integrated and developed. The development of digital intelligence enabled agriculture
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not only greatly improves agricultural production efficiency, but also promotes the development of
economies of scale (Walter A et al., 2017; Disha and Mansaf, 2023). The development of tea industry
is no exception. China is the birthplace of tea, with a history of over 5000 years in the development
of the tea industry (Jing et al., 2021). Its tea production ranks first in the world and plays an important
role in the tea industry. In the context of the development of digital intelligence enabled agriculture,
Chinese tea's tea industry is gradually undergoing an intelligent transformation, combining the
Internet, the Internet of Things, Big data, Cloud computing, Artificial intelligence and other
technologies in various fields such as tea planting, production, processing, management and sales.
Digital literacy will be an important foundation for intelligent agricultural development. Tea farmers
operating on a moderate scale in China have the foundation and conditions for intelligent
development of the tea industry (Hall and Leveen, 1978; Yu et al., 2019). Improving the digital literacy
of these tea farmers will help them adapt to the intelligent process of tea industry development. This
study selects land scale as the basic judgment indicator to determine the moderate scale management
of tea gardens, that is, the tea plantation management area of tea farmers. The land scale range for
moderate scale management of tea gardens is 1.3 to 3.4 hectares (Li and Hao, 2019; Fu and Fang, 2021).

For the research on digital literacy, both the definition of concepts and connotations, and the
establishment of research frameworks have been relatively rich (Eshet Y, 2004). However, from the
perspective of research objects, scholars have conducted more research on students, teachers, civil
servants, and library staff (Martin et al., 2006; Alexander et al., 2016; Guzman et al., 2016; Havrilova
and Topolnik, 2017; Ramirez et al., 2017; Napal et al., 2018). Compared to other research object groups,
the research on digital literacy of farmers is relatively small and started relatively late (Littlejohn et
al.,, 2012; Cetindamar Kozanoglu and Abedin, 2020; Hackfort, 2021; Danhua and Zhonggen, 2022;
Shahrokh et al., 2022; Gutiérrez-angel et al., 2022; Catherine and Bertrand, 2022; Campanozzi et al.,
2023; Reddy et al., 2023). Moreover, research on the digital literacy of tea farmers is currently scarce.
From the perspective of research methods, most studies focus on evaluation and adopt qualitative
research methods, with less empirical analysis methods used for research on digital literacy. From a
research perspective, most current research on smart agriculture has put forward requirements for
farmers' digital literacy, but research on improving their digital literacy is still rare. Overall, the
definition of digital literacy in the field of tea farmers' behavior is still relatively vague. Therefore,
based on existing research, this study defines tea farmers' digital literacy as their own digital
knowledge and skills in the context of digital intelligence empowering agricultural development
(Gilster P, 1997; Bawden D, 2001; Dungang et al., 2022).

In summary, although existing literature has conducted research on digital literacy on many
subjects, research is rarely based on mature and systematic theoretical frameworks. The overall
theoretical framework and explanatory power of the research are weak, and the persuasiveness of
the influencing factors revealed in the research needs to be further improved. At present, the UTAUT
theoretical model is widely used in the field of digital information technology to conduct research on
acceptance willingness and behavior (Molina et al., 2013; Michels and Musshoff, 2020). Although
some of the research objects are farmers, most of the research focuses on major food crops or animal
husbandry, and little attention is paid to tea farmers or tea as a Cash crop (He and Zeng, 2018;
Nejadrezaei et al., 2018; Rusere et al., 2019; Amir et al., 2020; He and Zeng, 2020; Ronaghi and
Forouharfar, 2020; Sabbagh and Gutierrez, 2022). Therefore, this study expands the UTAUT original
model by introducing Personal innovativeness theory and Self-efficacy theory, improves the
theoretical framework of the study, and studies the influencing factors of moderate scale tea farmers'
digital literacy improvement behavior. On the one hand, this study enriches the literature of tea
farmers in the field of digital literacy and proposes some targeted strategies, and on the other hand,
by integrating personal innovativeness theory and self-efficacy theory, this study improves the
universality of the UTAUT theoretical model and provides theoretical reference for other similar
research issues.
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2. Theoretical foundation

2.1. UTAUT theory

The UTAUT theory was put forward by Venkatesh and other scholars in 2003 on the basis of
integrating eight theories, namely, "Technology acceptance model, Theory of reasoned action, Theory
of planned behavior, Motivation model, Composite model, PC utilization model, Social cognitive
theory and Diffusion of innovations" (Venkatesh V et al., 2003). This theory made up for the defects
of the eight theoretical research elements, low prediction and interpretation, and single research
perspective, and built the UTAUT theoretical model. Its explanatory power is as high as 70% (Li and
Yuan, 2020; Chen and Liang, 2021). The UTAUT theoretical model includes four core independent
variables, namely performance expectancy, effort expectancy, social influence, and facilitating
condition. Performance expectancy refer to the degree to which individuals subjectively believe that
using information technology will provide assistance and benefits for their work. Effort expectancy
refers to the level of effort and perceived difficulty that individuals need to put into the process of
adopting and accepting information technology. Social influence refers to the degree to which
individuals are influenced by the opinions of others from the outside world when adopting or
accepting new information technology, especially the influence of close groups, familiar people, and
industry experts around them. Facilitating condition refers to the level of support provided by an
individual's organizational or technological infrastructure in the process of using information
technology. In this model, the behavioral willingness of the study subjects is influenced by three
variables: performance expectancy, effort expectancy, and social influence. Facilitating condition and
willingness directly affect individual behavior. At the same time, the model has four moderating
variables, namely gender, age, experience, and voluntariness of the study subjects.

Venkatesh applied the UTAUT theoretical model to organizations with strong heterogeneity,
proving that the explanatory power of the model reached 70%. It has been widely applied by many
scholars in fields such as behavior, psychology, and digital information technology, and has become
an effective tool for studying the willingness and behavior of digital information technology
acceptance. It is a relatively authoritative and typical model (Beza et al., 2018; Narine et al., 2019;
Ronaghi and Forouharfar, 2020; Von Veltheim and Heise, 2021). During the application and research
process of the UTAUT theoretical model, it is allowed to increase or decrease the variables in the
model according to the characteristics and research needs of different research objects, or integrate
other research theories to further improve the explanatory power of the model. At present, the
UTAUT theoretical model is widely used, and scholars have used the UTAUT theoretical model as
the basis for the construction of research models in related studies such as the willingness and
acceptance behavior of farmers' digital information technology systems, and the acceptance behavior
of new agricultural technologies.

In this study, tea farmers' digital literacy mainly refers to their own digital knowledge and skills.
The improvement of tea farmers' digital literacy will be manifested in the learning and acceptance of
digital knowledge and skills, and the strengthening of their own digital knowledge and skills, which
is farmers' acceptance of digital information technology. Therefore, this study will be based on the
UTAUT theoretical model to construct a model of influencing factors on the digital literacy
improvement behavior of moderate scale tea farmers (Figure 1).
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Figure 1. The UTAUT theoretical model.

2.2. Personal innovativeness theory

The theory of personal innovativeness was proposed by Midgley and Dowling (1978) in 1978,
which defines personal innovativeness as the degree of acceptance of new ideas or things by
individuals, reflecting their enthusiasm for accepting new things. It is the starting point and driving
force for individual innovation activities. Rogers (1979) defined personal innovativeness as the
tendency of individuals to try new things or accept new technologies in Diffusion of innovations. The
stronger the individual's innovation, the more willing they will be to try and accept new things or
technologies, and explore the beneficial aspects of new things or technologies for themselves.
Scholars such as Agarwal (1998) have found in their empirical research on willingness and behavior
to accept information technology that personal innovativeness has a direct or indirect impact on the
willingness and behavior to adopt new information technology. The stronger an individual's
innovation, the stronger their willingness or behavior to accept new information technology. Personal
innovativeness is an inherent characteristic of individuals, and individuals with different levels of
innovation often have different cognitive and processing methods towards new things. For
individuals with stronger innovation, they are willing to actively try new things, accept new
knowledge or technology, and then engage in innovative practices, while individuals with lower
innovation are the opposite. Currently, many scholars have found that personal innovativeness has
a certain impact on users' willingness and acceptance behavior of information technology adoption,
and personal innovativeness will be considered in research.

2.3. Self-efficacy theory

The theory of self-efficacy was proposed by American psychologist Bandura (1977) in 1977. It
believes that self-efficacy is an individual's subjective judgment of their ability to complete a task and
achieve expected goals in a certain context. It can also be understood as an individual's level of
confidence in organizing and executing a series of actions to produce certain results, which to some
extent affects the success of a task. For different research fields or research objects, self-efficacy will
show differences and have a certain degree of specificity. In specific studies, self-efficacy can better
predict individual willingness and behavior. Studies have shown that self-efficacy can have varying
degrees of impact on an individual's cognition, emotions, motivation, and behavior, sometimes
mediated by cognition, emotions, and motivation (Bandura Albert and Cervone Daniel, 1986). Self-
efficacy is a complex process of self persuasion. The stronger a person's self-efficacy, the not only can
they have a positive view of things, but they can also develop a self reinforcement within themselves
and externalize it into actual human behavior. Therefore, they voluntarily adhere to and practice, and
the greater the possibility of achieving success, while a weaker individual's self-efficacy is the
opposite. The UTAUT theory is formed on the basis of eight major theories, including Bandura's
social cognition theory, and self-efficacy theory is one of the constituent theories of social cognition
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theory. Venkatesh did not consider self-efficacy variables when constructing the UTAUT theory
model, but self-efficacy can have a certain impact on individual behavior and willingness, and will
show differences according to different studies.

Therefore, this study extends the UTAUT original model by integrating Personal innovativeness
theory and Self-efficacy theory, taking into account the two influencing factors of personal
innovativeness and self-efficacy, and exploring the extent to which personal innovativeness and self-
efficacy of tea farmers affect their willingness and behavior to improve digital literacy.

3. Hypotheses development

3.1. Performance expectancy and willingness to improve digital literacy

In this study, performance expectancy refer to the degree to which tea farmers subjectively
believe that the digital knowledge and skills they possess after improving their digital literacy can
provide assistance and benefits for the intelligent development of their tea planting, production, and
daily management of tea gardens. Venkatesh's research indicates that the performance brought about
by the information technology or information system that individuals receive positively affects their
willingness to accept (Venkatesh V et al., 2003). In the field of digital information technology
acceptance willingness and behavior, the performance expectancy in the UTAUT theoretical model
are considered the most powerful predictive tool. If tea farmers improve their digital literacy and can
more easily access relevant information about tea, they can apply relevant digital equipment and
platforms in tea cultivation, production, processing, and sales, improve work efficiency and create
profits. They will be willing to improve their digital literacy (Zscheischler et al., 2022). Based on this,
the following hypothesis is proposed:

H1: Performance expectancy have a significant positive impact on tea farmers' willingness to
improve their digital literacy.

3.2. Social influence and willingness to enhance digital literacy

Social influence refers to the degree to which tea farmers are influenced by the opinions of others
around them, such as family and friends, industry experts, and government calls, when they adopt
digital knowledge and skills to improve their digital literacy. Venkatesh (2003) believes that an
individual's willingness and behavior are influenced by important stakeholders, and when social
influence is positive, it can positively enhance the individual's willingness and behavior. Lima (2018)
found that farmers are more willing to adopt new agricultural related technologies promoted by the
government. Based on this, the following hypothesis is proposed:

H2: Social influence has a significant positive impact on tea farmers' willingness to improve their
digital literacy.

3.3. Effort expectancy and willingness to improve digital literacy

Effort expectancy refers to the level of effort and perceived difficulty that tea farmers need to
put into learning digital knowledge and mastering digital skills in the process of improving their
digital literacy. Venkatesh (2003) believes that individuals will weigh the effort and difficulty
required before learning and using new technologies, and the expectancy of effort will have a positive
impact on their willingness to use new technologies. Davis (1989) believes that individual acceptance
and use of any information technology require time and effort in order to understand, master, and
apply it. If the cost of time and effort spent on learning and using information technology is too high,
then individuals will reduce their willingness to accept it. If tea farmers are willing to invest time and
effort in improving their digital literacy and believe that the difficulty level is not high, then tea
farmers will be willing to improve their digital literacy. Based on this, the following hypothesis is
proposed:

H3: Effort expectancy has a significant positive impact on the willingness of tea farmers to
improve their digital literacy.

d0i:10.20944/preprints202308.1758.v1


https://doi.org/10.20944/preprints202308.1758.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 August 2023 d0i:10.20944/preprints202308.1758.v1

3.4. Personal innovativeness and willingness to enhance digital literacy

Personal innovativeness refers to the acceptance and enhancement of digital knowledge and
skills by tea farmers through innovative attempts to develop the tea industry through smart
agricultural technology, leading to the improvement of their digital literacy. Van Raaij and Tom have
shown that individuals with stronger innovation are more inclined to embrace and use new
technologies (Van Raaij and Schepers, 2008; Tom et al., 2013). Rogers (1979) believes that individuals
with a high level of innovation awareness are more willing to accept and use new technologies, and
are able to bear the risks or uncertainties associated with the use of new technologies. Obienu and
Amadin's (2020) research has shown that if individuals possess high levels of personal innovativeness,
they are more likely to master new technologies and apply them more quickly. In the context of
digital intelligence empowerment, modern digital information technology and agriculture are
gradually being deeply integrated and developed. Farmers developing smart agriculture need to
have digital knowledge and skills that match it. Tea farmers have a stronger willingness to innovate
and apply digital technology in activities such as tea planting, production, and tea garden
management, and will be more willing to improve their digital literacy. Based on this, the following
hypothesis is proposed:

H4: Personal innovativeness has a significant positive impact on the willingness of tea farmers
to improve their digital literacy.

3.5. Self-efficacy and willingness to improve digital literacy

Self-efficacy refers to the subjective judgment of tea farmers on whether they can improve their
digital knowledge and skills and achieve their inner expectancy when improving their digital literacy
in the context of the digital age, that is, the level of confidence in improving their digital literacy and
achieving certain results. Bandura and Cervone (1986) believes that self-efficacy emphasizes an
individual's subjective judgment and is their subjective expectancy of being competent for a certain
job. Tsai H S and Kundu believe that an individual's self-efficacy towards new technologies is
reflected in their belief in learning knowledge and mastering new skills related to new technologies,
and their self-efficacy will have an impact on their behavioral intentions (Tsai H S and Larose, 2015;
Kundu et al., 2021). If tea farmers have a high sense of self-efficacy, they will have a positive view of
improving their digital literacy, and will be more proactive in adhering to the improvement of their
digital literacy. They will confidently overcome the difficulties in the improvement process and be
confident that they can achieve their goals. Based on this, the following hypothesis is proposed:

H5: Self-efficacy has a significant positive impact on tea farmers' willingness to improve their
digital literacy.

3.6. Facilitating condition and digital literacy improvement behavior

Facilitating condition refer to the degree to which tea farmers can obtain support from relevant
organizations or external resources during the process of improving their digital literacy. They can
be specifically defined as resources that can be allocated to enhance their digital literacy and acquire
relevant digital knowledge and skills, such as economic conditions, land conditions, convenient ways
to obtain new agricultural technologies, methods to solve difficulties, and policies and subsidies
provided by the government. Venkatesh (2003) believes that if individuals are able to receive new
technologies or things with favorable external conditions, they will be more willing to learn and
accept them. If tea farmers can receive help from the government or other organizations, as well as
support from external resources, in the process of improving their digital literacy, it will help them
improve their digital knowledge and skills. Based on this, the following hypothesis is proposed:

Hé: Facilitating condition have a significant positive impact on tea farmers' digital literacy
improvement behavior.
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3.7. Willingness and behavior to enhance digital literacy

The willingness of tea farmers to improve their digital literacy refers to the degree to which they
are willing to try to improve their digital knowledge and skills. The behavior of improving digital
literacy mainly refers to the recent improvement of digital knowledge and skills by tea farmers, as
well as the subsequent strengthening of their own digital literacy. Angel, Ahikiriza and other scholars
have confirmed that behavioral intention has a significant positive effect on behavior (Angel and
Ignacio, 2010; Ahikiriza et al., 2022). Zhang weiwei, Turner and other scholars believe that behavioral
intention can predict actual behavior (Zhang Weiwei, 2020; Turner et al., 2021). Most theoretical
models on technology adoption and acceptance include two variables: willingness and behavior,
which can predict and judge behavior. Based on this, the following hypothesis is proposed:

H7: The willingness of tea farmers to improve their digital literacy has a significant positive
impact on their digital literacy improvement behavior.

3.8. The mediating role of willingness to enhance digital literacy

In the original model of UTAUT theory, performance expectancy, social influence, and effort
expectancy have a positive impact on willingness, and then affect behavior. From the causal logic of
UTAUT theory model, there is an inherent connection between performance expectancy, social
influence, and effort expectancy and willingness and behavior. Moreover, the UTAUT theory model
has different degrees of influence on willingness and behavior by the influencing factors of the model
under different backgrounds and research object conditions. Models have varying degrees of
explanatory power for behavior prediction (Anil Gupta et al., 2020). Therefore, this study assumes
that the willingness of tea farmers to enhance their digital literacy has a mediating effect on
performance expectancy, social influence, effort expectancy, personal innovativeness, and self-
efficacy in promoting their digital literacy. Based on this, the following hypothesizes are proposed:

H8: The willingness of tea farmers to improve their digital literacy plays a mediating role
between performance expectancy and tea farmers' digital literacy improvement behavior;

HO9: The willingness of tea farmers to enhance their digital literacy plays a mediating role
between social influence and tea farmers' digital literacy improvement behavior;

H10: The willingness of tea farmers to enhance their digital literacy plays a mediating role
between effort expectancy and tea farmers' digital literacy improvement behavior;

H11: The willingness of tea farmers to enhance their digital literacy plays a mediating role
between personal innovativeness and tea farmers' digital literacy improvement behavior;

H12: The willingness of tea farmers to enhance their digital literacy plays a mediating role
between self-efficacy and tea farmers' digital literacy improvement behavior.

3.9. The moderating effect of gender, age, and experience

According to the characteristics of tea farmers and research needs, adjust the regulatory
variables in the original model of UTAUT theory and delete the "voluntariness" regulatory variables.
Because the willingness and behavior of tea farmers to improve their digital literacy in this study are
initiated independently, tea farmers can choose whether to improve their digital literacy according
to their own preferences (Xie Kexiao et al., 2022). Therefore, the "voluntariness" moderating variable
cannot be used as a reference in this study model. Firstly this study does not retain the moderating
variable of "voluntariness". Secondly, the regulating variable "experience" in the original model of
UTAUT theory is concretized as "time spent on tea cultivation". Based on this, the following
hypothesizes are proposed:

H13: Gender plays a moderating role in the impact of performance expectancy on tea farmers'
willingness to improve their digital literacy;

H14: Gender plays a moderating role in the social influence on tea farmers' willingness to
improve their digital literacy;

H15: Gender plays a moderating role in the impact of effort expectancy on tea farmers'
willingness to improve their digital literacy;
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H16: Age plays a moderating role in the impact of performance expectancy on tea farmers'
willingness to improve their digital literacy;

H17: Age plays a moderating role in the social influence on tea farmers' willingness to improve
their digital literacy;

H18: Age plays a moderating role in the impact of effort expectancy on tea farmers' willingness
to improve their digital literacy;

H19: Age plays a moderating role in the influence of facilitating condition on tea farmers' digital
literacy improvement behavior;

H20: Experience plays a moderating role in the social influence on tea farmers' willingness to
improve their digital literacy;

H21: Experience has a moderating effect on the willingness of tea farmers to improve their digital
literacy through effort expectancy;

H22: Experience has a moderating effect on the improvement of tea farmers' digital literacy
behavior through facilitating condition.

4. Research methodology

4.1. Research model

Based on the above theoretical foundations and research hypotheses, this article extends the
UTAUT theoretical model and innovatively establishes a new research model to explore the digital
literacy improvement behavior of tea farmers in moderate scale operation. The model includes
independent variables, intermediary variables, moderating variables, and dependent
variables(Figure 2).

Performance
expectanc!
Social
influence
Effort
expectancy
innovativeness
Self efficacy

Facilitating
condition

Willingness to
improve digital
literacy

Digital literacy
enhancement
behavior

Figure 2. The initial theoretical model of this study.

4.2. Questionnaire design

The production of this research questionnaire is based on the existing relevant literature,
modified and improved under the guidance of professors from the Department of Tea Science and
the Department of Business Economics of Anxi Tea College, Fujian Agriculture and Forestry
University (Midgley and Dowling, 1978; Rogers, 1979; Bandura, 1977; Davis, 1989; Venkatesh V et al.,
2003; Lima, 2018; Anil Gupta et al., 2020; Ahikiriza et al., 2022; Xie Kexiao et al., 2022). After the
completion of the initial questionnaire, a pre survey of tea farmers was conducted, and appropriate
adjustments were made according to the feedback, ultimately forming a scientific and reasonable
questionnaire. The survey questionnaire consists of three parts. The first part is a questionnaire
explanation, which mainly explains the purpose of the questionnaire and explains related concepts,
so that the respondents can understand the background of filling out the questionnaire and
effectively answer the questionnaire content. The second part is about the basic situation
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investigation of tea farmers. The third part is the related items of eight variables in the constructed
model. These eight variables are respectively tea farmers' performance expectancy, social influence,
effort expectancy, personal innovativeness, self-efficacy, facilitating condition, digital literacy
promotion willingness and digital literacy promotion behavior. Each variable is represented by four
to six items. The Likert five point scale scoring method is used for scoring measurement, with 5 points
for strongly agreeing, 4 points for strongly agreeing, generally 3 points, 2 points for strongly
disagreeing, and 1 point for strongly disagreeing.

4.3. Data collection and analysis method

The survey time of tea farmers is from September 2022 to November 2022. The survey was
carried out in 11 places including Gande Town, Xiping Town, Lutian Town, Hugiu Town, Jiandou
Town, Penglai Town, Changkeng Township, Longjuan Township, Xianghua Township, Lantian
Township and Daping Township in the contiguous tea area of Anxi County. The data and
information required for this study were collected through offline questionnaire surveys and
interviews among tea farmers with a relatively contiguous planting area of 1.3 to 3.4 hectares. A total
of 464 questionnaires were collected, with a total of 440 valid questionnaires and an effective recovery
rate of about 95%.

In this study, SPSS and AMOS software were used to sort out and analyze the collected data.
The analysis content mainly includes: descriptive statistical analysis of sample basic characteristics,
reliability and validity test of sample data, structural equation model verification, and mesomeric
effect and moderation test.

4.4. Demographic profile

From the Table 1, it can be seen that in terms of gender, there is not much difference between
the proportion of males and females. In terms of age, the proportion of people aged 26 to 45 is
relatively large. In terms of educational level, the majority of tea farmers mainly have junior high
school, high school, and technical secondary school degrees, with a relatively small proportion of
people at or above university level. Moreover, most tea farmers have not participated in farmer
training. The proportion of tea farmers engaged in tea cultivation for 6-15 years is as high as 67.7%.
In terms of understanding of smart agriculture, the proportion of people who fully understand it is
1.1%, while the proportion of people who basically understand it is 17%. It can be seen that there are
not many people who know about smart agriculture.With a general understanding of 48.4% and a
lack of understanding of 33.2%, it indicates that most tea farmers are in a state of partial
understanding of smart agriculture.
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Table 1. Demographic characteristics.

Demographic Category Frequency Proportion
Male 230 52.30%
Gender
Female 210 47.70%
26-35 years old 142 32.30%
36-45 years old 209 47.50%
Age 46-55 years old 71 16.10%
Over 56 years old 18 4.10%
Primary school 48 10.90%
Middle school 153 34.80%
Education level High school and technical secondary school 163 37.00%
College 63 14.30%
Bachelot's degree or above 13 3.00%
Yes 263 59.80%
Join the tea cooperative . X
No 177 40.20%
R Yes 51 11.60%
Participated ina farmer training program
No 389 88.40%
2-5years old 7 1.60%
6-10 years old 146 33.20%
. . S 11-15 years old 152 34.50%
Engaged in tea cultivation time
16-20 years old 79 18.00%
21-25 years old 46 10.50%
Over 26 years 10 2.30%
[1.33-1.67) hectares 193 43.90%
[1.67-2) hectares 151 34.30%
. [2-2.33) hectares 64 14.50%
Operating Tea Garden Area
[2.33-2.60) hectares 21 4.80%
[2.66-3) hectares 7 1.60%
[3-3.34) hectares 4 0.90%
(0, 2)hours 89 20.20%
Daily usage time of electronic products [2, 4) hours 329 74.80%
Over 4 hours 22 5.00%
Fully understanding 5 1.10%
Basic understanding 75 17.00%
Understanding of Smart Agriculture General understanding 213 48.40%
Don't understand much 146 33.20%
Lack of understanding 1 0.20%

5. Results of statistical analysis

5.1. Measurement model analysis

This study applied SPSS software to analyze the reliability and effectiveness of the 8
measurement dimensions in the questionnaire (Anderson and Gerbing, 1988). As can be seen from
the Table 2, Cronbach's a for 8 measurement dimensions. The Cronbach's a coefficients are all greater
than 0.8. The coefficient test results all meet the qualified standards, indicating that the measurement
model has high reliability and good reliability. The factor load of each item corresponding to the 8
variables is above 0.6, meeting the standard requirement of a factor load greater than 0.5, indicating
that the items in the scale have good representativeness for the variables to be measured. The
extracted difference of two squares AVE value of the eight variables is greater than 0.5, and the
combined reliability CR value is greater than 0.8, and the CR value meets the standard requirement
of greater than 0.7, which indicates that the measurement model has good internal consistency and
aggregation validity (Bontis et al., 2002; Ros and Field, 2006; Hair et al., 2002; Kumar et al., 2016).
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Table 2. Loadings and composite reliability.

Variable Item Loading Cronbach's a« AVE CR

PE1 0.765
PE2 0.762
Performance PE3 0.772
— — 0781 0.901 0.604 0.901
PE5 0.774
PEG 0.808
SI 0.698
SI2 0.698
Social influence SI3 0.851 0.874 0.586  0.876
SI4 0.745
SI5 0.823
EE1 0.691
EE2 0.788
Effort expectancy EE3 0.818 0.875 0.586 0.876
EE4 0.764
EE5 0.762
Pl 0.717
P2 0.776
PI3 0.772
Personal innovativeness 0.890 0.578  0.891
P14 0.746
PI5 0.766
PI6 0.781
SE1 0.859
Self efficacy SE2 0842 0.867 0.626  0.869
SE3 0.71
SE4 0.743
FCl1 0.738
FC2 0.804
Facilitating condition = FC3 0.728 0.871 0.577 0.872
FC4 0.761
FC5 0.766
W1 0.786
Willingness W2 0.829 0.833 0.655 0.851
W3 0.812
Bl 0.751
Behavior B2 0.772 0.800 0.613  0.826
B3 0.824

From the Table 3, it can be seen that the root of each AVE of the 8 variables is greater than the
correlation coefficient of each paired variable, indicating that there is good discrimination between
the variables in the measurement model (Fornell and Larcker, 1981).

Table 3. AVEs and correlation coefficients of constructs.

FC SE Pl EE Sl PE W B

EC 0.577

SE 0.327 0.626

PI 0.326 0.421 0.578
EE 0.491 0.563 0.567 0.586

SI 0.270 0.321 0.296 0.329 0.586
PE 0.300 0.345 0.291 0.334 0.368 0.604

W 0.318 0.512 0.404 0.517 0.462 0.419 0.655

B 0.466 0.511 0.526 0.672 0.451 0.439 0.630 0.613

Square root value of AVE  0.760 0.791 0.760 0.766 0.766 0.777 0.809 0.783

5.2. Structural equation model analysis

From Table 4, it can be seen that the various indicators of the initial model of influencing factors
on the digital literacy improvement behavior of moderate scale tea farmers are basically on the ideal
fit index coefficient standard, with CMIN/DF of 1.894, GFI value of 0.883, RMR value of 0.031, RMSEA
value of 0.045, NFI value of 0.884, TLI value of 0.935, CFI value of 0.941, IFI value of 0.942, and PNFI
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value of 0.799. Therefore, the adaptability of the model in this study is relatively good and
theoretically acceptable (Bollen Kenneth A, et al., 2022).

Table 4. Validity factor analysis model fit.

Index name CMIN/DF GFI RMR RMSEA NFI TLI CFlI IFI  PNFI
Index criteria <2 [0.7,09) <0.05 <008 [0.7,09 >09 [0.70.9) [0.7.0.9 >05
Actual value 1.894 0.883 0031 0045  0.884 0935 0941 0942 0.799

The Table 5 shows the results of the initial model path analysis report. Performance expectancy,
social influence, effort expectancy, personal innovativeness, and self-efficacy all have a significant
positive impact on the willingness of tea farmers to improve their digital literacy (p<0.05). Assuming
that H1, H2, H3, H4, and H5 are valid. Facilitating condition and tea farmers' willingness to improve
digital literacy have a significant positive impact on their digital literacy improvement behavior
(p<0.05), assuming that H6 and H7 are valid. Performance expectancy, social influence, and effort
expectancy all have a significant positive impact on tea farmers' digital literacy improvement
behavior (p<0.05), while personal innovativeness and self-efficacy do not have a significant positive
impact on tea farmers' digital literacy improvement behavior (p>0.05). This indicates that tea farmers'
willingness to improve digital literacy can play a mediating role, playing a partial mediating role
between performance expectancy,social influence, and effort expectancy on digital literacy
improvement behavior, and playing a complete mediating role between personal innovativeness and
self-efficacy in enhancing digital literacy behavior. Assuming H8, H9, H10, H11, and H12 are valid.

Table 5. Hypotheses testing results.

Standardized path coefficient

A\ - PE 0.154 0.064 3.022 0.003
A\ - SI 0.230 0.060 4.449 ook
A\ - EE 0.177 0.065 2.705 0.007
A\ G PI 0.158 0.065 2.745 0.006
W - SE 0.218 0.069 3.658 Hokok
B - W 0.263 0.057 4.170 *kk
B - PE 0.100 0.054 2.108 0.035
B - SI 0.111 0.051 2.286 0.022
B - EE 0.331 0.060 4.941 HHE
B - PI 0.100 0.054 1.871 0.061
B - SE 0.041 0.058 0.734 0.463
B - FC 0.114 0.049 2.252 0.024
#44p <0,001.

Based on the fitting coefficients of the initial model and the path analysis report, the initial model
is modified to remove insignificant paths. At the same time, the residual terms with strong correlation
are connected according to the corrected index MI value to obtain a more ideal structural model.
From the Table 6, it can be seen that compared with the overall adaptation results of the initial model,
all indicators of the modified model's fitting coefficient have improved and basically meet the
standard. The fitting degree of the model in this study is good.

Table 6. Corrected validity factor analysis model fitting.

Index name CMIN/DF GFI RMR RMSEA NFI TLI CFlI IFl  PNFI
Index criteria <2 [0.7,09) <0.05 <008 [070.9 >09 [0709 [07,09 >05
Actual value 1.750 0.892  0.031 0041 0893 0946 0951 0951 0.804
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From the Table 7, it can be seen that the revised path analysis results have reached a significant
level.Figure 3 shows the revised structural equation model and path coefficients.

Table 7. Hypothesis test results after model correction.

Path Standardized path coefficient S:E. C.R. P
W - PE 0.157 0.064 3.086 0.002
W - SI 0.226 0.059 4.396 ook
W - EE 0.178 0.066 2.706 0.007
W D PI 0.155 0.063 2711 0.007
W - SE 0.224 0.069 3718 Hoxx
B - \Y 0.271 0.055 4.907 Hokox
B S PE 0.090 0.054 2.074 0.038
B - SI 0.114 0.050 2.583 0.010
B - EE 0.409 0.054 7.603 Ak
B - FC 0.106 0.050 2.285 0.022
***p <0.001.
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Figure 3. Revised structural equation model and path coefficient.
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5.3. Test of Mesomeric effect of variables

From the path analysis results, we can see that performance expectancy, social influence and
effort expectancy have a direct effect on tea farmers' willingness to improve their digital literacy and
their behavior to improve their digital literacy. Therefore, we will test the Mesomeric effect of tea
farmers' willingness to improve their digital literacy and explore the proportion of Mesomeric effect.
This study uses the Bootstrap method to test the Mesomeric effect. With reference to the Bootstrap
Mesomeric effect test procedure, considering the 440 sample data of this study, the sampling times
are set to 5000, and the bias correction confidence interval is set to 95%. If the upper and lower limits
of the 95% bias correction confidence interval do not contain 0, then the Mesomeric effect is significant.

From the Table §, it can be seen that the willingness of tea farmers to improve their digital literacy
plays a partial mediating role in the impact between performance expectancy, social influence, effort
expectancy, and digital literacy improvement behavior. According to the proportion of indirect
effects, the order is effort expectancy (27%), performance expectancy (47%), and social influence
(49%).

Table 8. Mesomeric effect test results.

Effect BootSE BootLLClI BootULCI Effect proportion

Indirect effect  0.191 0.045 0.114 0.288 47%

PE Direct effect  0.217 0.076 0.069 0.365 53%
Total effect  0.408 0.079 0.258 0.567

Indirect effect  0.205 0.039 0.134 0.285 49%

SI Direct effect  0.217 0.064 0.093 0.343 51%
Total effect  0.421 0.042 0.437 0.600

Indirect effect 0.142 0.034 0.085 0.221 27%

EE Direct effect  0.377 0.043 0.289 0.459 73%
Total effect  0.520 0.063 0.297 0.548

5.4. Verification of the moderating effect of variables

This study used Model 1 in the SPSS plugin Process to test the moderating effects of the three
moderating variables of tea farmers' gender, age, and experience in the model (Hayes, 2018).

From the Table 9, it can be seen that the standardized coefficient of the interaction term between
tea farmers' gender and performance expectancy on their willingness to improve digital literacy is
0.217, p<0.05. The gender of tea farmers plays a positive moderating role in the impact of performance
expectancy on their willingness to improve digital literacy, assuming H13 is valid. The significant p-
values corresponding to the interaction terms of gender, social influence, and effort expectancy of tea
farmers are greater than 0.05, assuming that H14 and H15 are not valid. The standardized coefficient
of the interaction between the age and performance expectancy of tea farmers on their willingness to
improve digital literacy is 0.200, the standardized coefficient of the interaction between age and effort
expectancy on their willingness to improve digital literacy is 0.183, and the standardized coefficient
of the interaction between age and facilitating condition on their willingness to improve digital
literacy is 0.097, with significance p-values less than 0.05. This indicates that the age of tea farmers
plays a positive moderating role in the impact of performance expectancy and effort expectancy on
tea farmers' willingness to improve digital literacy, and that age plays a positive moderating role in
the impact of facilitating condition on tea farmers' digital literacy improvement behavior. Assuming
H16, H18, and H19 are valid. The significant p-value corresponding to the interaction between the
age and social influence of tea farmers is greater than 0.05, assuming that H17 is not valid. The
significance p-value of the interaction term between the experience of tea farmers and social influence
is greater than 0.05, assuming that H20 is not valid. The standardized coefficient of the interaction
between experience and effort expectancy on the willingness to improve digital literacy is 0.119, with
a significance p-value less than 0.05, indicating that the experience of tea farmers plays a positive
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moderating role in the impact of effort expectancy on their willingness to improve digital literacy.
Assuming H21 is valid. The significance p-value of the interaction term between the experience and
facilitating condition of tea farmers is greater than 0.05, assuming that H22 is not valid.Figure 4 is the
final model of the influencing factors on the digital literacy improvement behavior of moderate scale
tea farmers.

Table 9. Regulatory effect test results.

Variable coeff se t p R? E

constant 3320  0.685 4.847 0.000 0.147 24937

PE 0.055 0163 0335 0.738

Gender -0.887 0412 -2.154 0.032

PE XGender 0217 0.098 2219 0.027
constant 2310 0561 4118 0.000 0171 29.870

SI 0314 0146 2154 0.032

Gender -0.269 0359  -0.750 0.454

SIX Gender 0.086 0.094 0914 0.361
constant 2800 0403 6948 0.000 0.197 35719

EE 0232 0.123 1.886 0.060

Gender -0312 0252 -1.242 0215

EEX Gender 0.105 0077 1371 0171
constant 4629 0644 7.184 0.000 0.180 31.981

PE -0.198 0156 -1.272  0.204

Age -0.907 0207 -4.376  0.000

PE X Age 0200 0.051 3946  0.000
constant 2635 0626 4212 0.000 0180 31.992

SI 0320 0167 1917 0.056

Age -0.216 0191  -1.131  0.259

SI X Age 0.034 0052 0.649 0.517
constant 4080 0444 9198 0.000 0.224 42.026

EE -0.155 0138 -1.125 0.261

Age -0.576 0139 -4.152  0.000

EE X Age 0.183 0.045 4.067 0.000
constant 3513 0560 6271 0.000 0.238 45.492

FC 0109 0148 0.737 0.462

Age -0.531 0176 -3.017 0.003

FC X Age 0.097 0.047 2069 0.039
constant 2690 0.647 4156 0.000 0.186 33.112

SI 0323 0171 1.887  0.060

Experience -0.166  0.145 -1.146 0.252

SIX Experience ~ 0.023 0.039 0.581 0.561
constant 4074 0464 8778 0.000 0221 41.327

EE -0.115 0144  -0.798  0.425

Experience -0.407  0.105 -3.867 0.000

EE X Experience  0.119  0.034 3.528  0.001
constant 2830 0589 4.801 0.000 0235 44.571

FC 0304 0.155 1955 0.051

Experience -0.218 0134  -1.628 0.104

FCX Experience ~ 0.023  0.036  0.652  0.515
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Figure 4. Final model of factors influencing the digital literacy improvement behavior of moderately
scaled tea farmers.

6. Discussion

This study is based on the UTAUT theoretical model, Personal innovativeness theory, and Self-
efficacy theory to construct an influencing factor model for tea farmers' digital literacy improvement
behavior. The model is validated through questionnaire data collection, and the following
discussions are conducted:

6.1. Mechanism Discussion on the Direct Influencing Factors of Tea Farmers’ willingness to Improve Digital
Literacy

Performance expectancy, social influence, effort expectancy, personal innovativeness, and self-
efficacy all significantly positively affect the willingness of tea farmers to improve their digital literacy.
Social influence has the greatest impact on the willingness to improve digital literacy, with a path
coefficient of 0.226, followed by self-efficacy, effort expectancy, performance expectancy, and
personal innovativeness, with path coefficients of 0.224, 0.178, 0.157, and 0.155, respectively. This
indicates that the willingness of tea farmers to enhance their digital literacy will increase with the
increase of social influence, self-efficacy, effort expectancy, performance expectancy, and personal
innovativeness. At the same time, the following five points can be analyzed. Firstly, if the government
vigorously promotes and popularizes the development concept of the smart tea industry, empowers
tea farmers to enhance their understanding of the development of the tea industry through digital
intelligence, and has the opportunity to access the application of smart tea industry equipment and
technology. At the same time, tea industry experts provide support and affirmation for tea farmers
to improve their digital literacy, and their family and friends support or encourage them to improve
their digital literacy, it will enhance their willingness to improve their digital literacy. Secondly, tea
farmers have a high sense of self-efficacy and will have strong confidence. They will not feel anxious
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about the acceptance of new knowledge and technology, and will not stop due to difficulties in
improving their digital literacy. Instead, they will become more courageous and enjoy it (Ullah et al.,
2022; Aarsand, 2022). Thirdly, tea farmers receive training in digital literacy. If they can find ways to
improve their digital literacy and perceive that mastering digital knowledge and skills is not too
difficult, they will strengthen their own efforts and expectancy, thereby enhancing their willingness
to improve their digital literacy. Fourthly, when tea farmers learn about improving their digital
literacy and are able to better engage in tea related work, apply the smart agriculture model for
intelligent management of tea gardens, improve tea production efficiency and quality, and use digital
platforms to sell tea to increase income and obtain valuable information, it will enhance their
willingness to improve their digital literacy (Marcu et al., 2020; Ayu and Satoshi, 2022). Fifthly, tea
farmers with strong individual innovation can have a strong interest in agricultural digitization and
intelligent technology, and have a strong ability to actively learn emerging agricultural technologies,
and tend to try to apply them. The willingness of tea farmers to improve their digital literacy will be
enhanced by the enhancement of individual innovation (Al-Qallaf and Al-Mutairi, 2016).

6.2. Mechanism Discussion on Factors Influencing Tea Farmers' Digital Literacy Improvement Behavior

Facilitating condition significantly positively affect the improvement behavior of tea farmers'
digital literacy, indicating that if tea farmers have certain economic capabilities, the government
provides policy support or training subsidies for the improvement of tea farmers' digital literacy,
participating in digital literacy training can effectively improve their digital knowledge and skills,
and they can seek help from others when encountering difficulties in mastering digital knowledge
and skills, which will promote the improvement behavior of tea farmers' digital literacy (Bhaskara
and Bawa, 2021).

The willingness of tea farmers to improve their digital literacy has a significant positive impact
on their digital literacy improvement behavior, indicating that when tea farmers learn about the
benefits of improving their digital literacy, they will be willing to improve their digital literacy and
take practical actions. At the same time, it will promote the benefits of improving digital literacy
among people around them and affect their attention to the improvement of digital literacy (Khan et
al., 2019; Kang et al., 2022).

6.3. Discussion on the Mechanism of Indirect Factors Influencing Tea Farmers’ willingness to Improve
Digital Literacy

Firstly, the willingness of tea farmers to enhance their digital literacy can mediate the effects of
performance expectancy, social influence, effort expectancy, personal innovativeness, and self-
efficacy on their digital literacy improvement behavior, indicating that tea farmers will think
rationally about their own digital literacy improvement (Newton et al., 2020). The performance
expectancy, social influence, and effort expectancy of tea farmers have a direct impact on their digital
literacy improvement behavior, indicating that when the performance expectancy, social influence,
and effort expectancy of tea farmers are strong enough, it will promote digital literacy improvement
behavior. For example, when tea farmers discover that improving digital literacy can greatly improve
the efficiency and benefits of tea planting, production, and processing, the government, experts,
family and friends express their support and affirmation, at the same time when they perceive that it
is not difficult to improve their digital literacy, they will take practical actions to improve their digital
literacy (Menant et al., 2021; Chen et al., 2023).

In this study, the impact of personal innovativeness and self-efficacy of tea farmers on digital
literacy improvement behavior was not significant. There may be two possible reasons. Firstly, based
on the UTAUT original model, personal innovativeness and self-efficacy, as newly introduced
variables, have an uncertain direct impact on behavior after integration with the UTAUT original
model. Through empirical analysis, it was found that these two new variables affect the willingness
to improve digital literacy and thus affect the improvement behavior. The second is based on the
subjective reflection of personal innovativeness and self-efficacy from the perspective of both
variables and tea farmers themselves. When tea farmers are unsure whether new digital knowledge
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and skills will benefit themselves, the difficulty of mastering them, and whether there are references
around them, they will not take immediate action to improve digital literacy (Jain et al., 2022).

6.4. Discussion on the regulatory mechanisms of gender, age, and experience

Gender and age have a significant positive moderating effect on the impact of performance
expectancy on the willingness to improve digital literacy, indicating that males and older tea farmers
tend to consider more about their willingness to improve digital literacy and focus on the practical
value that improving digital literacy can bring to themselves.

Gender, age, and experience do not have a significant moderating effect on the social influence
on the willingness to improve digital literacy, indicating that tea farmers currently hold a more
traditional development philosophy towards the tea industry. Tea farmers of different genders, ages,
and experiences are more cautious when facing new agricultural technologies or digital knowledge
and skills. Tea farmers will pay more attention to government support, refer to the opinions and
attitudes of tea industry experts, based on the opinions of family and friends around, or considering
whether there are currently farmers as a reference, make a comprehensive decision on whether to
improve digital literacy.

Age and experience have a significant positive moderating effect on the impact of effort
expectancy on the willingness to improve digital literacy, while gender has no significant moderating
effect on the impact of effort expectancy on the willingness to improve digital literacy of tea farmers.
Tea farmers, who are older and have been engaged in tea cultivation and production for a longer
time, have accumulated rich experience in various aspects of tea cultivation, production, and
management for many years. In the future, if empower and develop various aspects with digital
knowledge and skills that match the requirements, it will be a significant change to the traditional
development mode in the past. Tea farmers will consider more based on the actual development
situation and their own situation, targeted selection of matching modern digital information
technology for empowering development, and efforts to participate in relevant training to improve
one's digital literacy level, in order to better adapt to future development needs. Tea farmers of
different genders do not have significant differences in their educational background, growth
environment, and traditional experience accumulated in tea cultivation, production, and
management. Improving their digital literacy requires training and corresponding efforts.

Age has a positive and significant moderating effect on the influence of facilitating condition
on digital literacy improvement behavior, indicating that older tea farmers hope to receive more
support in digital literacy improvement. Learning digital knowledge and skills requires time to adapt
and corresponding assistance, not only considering government policy support and training cost
subsidies, but also considering the effectiveness of training (Wu et al., 2022). Experience does not
have a moderating effect on the influence of facilitating condition on the improvement of digital
literacy behavior, indicating that most tea farmers, regardless of the length of time they have been
engaged in tea cultivation, accumulate more traditional experience, and there is not much difference
between tea farmers. The development of the digital intelligence empowering tea industry is
relatively novel for tea farmers, and the facilitating condition required for them to improve their
digital literacy will not differ greatly due to different experiences.

7. Conclusion

This study empirically analyzes the influencing factors model of moderate scale operation of tea
farmers' digital literacy improvement behavior, assuming that H1, H2, H3, H4, H5, H6, H7, HS, H9,
H10, H11, H12, H13, H16, H18, H19, and H21 have been validated. Based on the empirical analysis
results, six strategies to improve tea farmers' digital literacy are proposed to promote their digital
literacy improvement and better engage in the intelligent development of the tea industry.
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7.1 Transform the development concept of tea farmers and strengthen the social influence of digital
intelligence empowering the development of the tea industry

For moderately sized tea farmers, efforts can be made to promote the development model of
smart agriculture, guide tea farmers to change their development concepts, shift towards digital and
intelligent development, stimulate tea farmers' enthusiasm and initiative in the development of the
"digital empowerment" tea industry, encourage tea farmers to attach importance to and improve their
digital literacy, and enjoy the dividends of intelligent development of the tea industry in the future,
becoming beneficiaries of digital empowerment. For the government, it is possible to collaborate with
tea industry research experts to promote and promote practical smart agriculture technologies or
tools to tea farmers operating on a moderate scale based on the practical application of smart
agriculture technology in the tea industry. This can reduce the burden on the tea industry's planting
and production process, reduce planting production and management costs, improve the quality of
tea and increase benefits, and promote tea farmers to improve their digital knowledge and skills.
Organize the demonstration role of tea planting technology demonstration large households,
allowing them to share their experiences and achievements in digital intelligence empowerment
development in a visual way, and exchange digital knowledge and skills. Utilizing the advantages of
the Internet and new media to build a digital technology exchange and sharing platform for the tea
industry, not only expands the promotion of digital and intelligent agricultural technologies, but also
creates a good atmosphere for tea farmers to enhance their digital literacy and promote the
improvement of their digital literacy.

7.2. Implement differentiated and tiered training strategies to enhance tea farmers’ self-efficacy

Implement differentiation strategies based on different individual characteristics of tea farmers,
classify and train tea farmers with different levels of digital literacy, otherwise it will result in lower
self-efficacy due to inability to adapt to the training content. Adopting a tiered training strategy,
starting with simple digital knowledge and skills, and then moving from easy to difficult, tea farmers
gradually learn and master from shallow to deep. During the training process, they gain success,
happiness, and a sense of achievement, forming a positive motivation and enhancing their self-
efficacy. Improve the corresponding operating equipment and equip technical personnel for
guidance, so that tea farmers can preliminarily practice the digital knowledge and skills they have
learned, deeply realize the value of digital knowledge and skills, personally experience the benefits
of improving digital literacy, enhance self-efficacy, and become more confident and motivated to
improve digital literacy in the future.

7.3. Expand training types, channels, and forms to enhance tea farmers’ expectancy for hard work

The government can collaborate with universities, research institutions, and other parties to
establish a digital literacy training team to provide multi-level and personalized digital knowledge
and skills training for tea farmers, meet diversified needs, collaborate with universities or research
teams to explore more efficient digital literacy training solutions, and collaborate with enterprises to
develop smart agriculture related application software or digital technologies that are easy to
understand and operate for farmers, to lower the threshold for tea farmers to participate in
digitization. Using smartphone terminals as a support, providing remote guidance and assistance for
tea farmers to improve their digital literacy, forming a dynamic coordination and assistance
mechanism for time and space, and using live streaming, video, or animation to assist tea farmers in
clearing difficulties and obstacles. Promote the development of a digital literacy training model that
combines online and offline, theory and practice. Guided by the intelligent transformation and
development of the tea industry, effectively connect stage training, continuous training, and
systematic training for tea farmers, build a "digital tea farmer" training base that integrates industry
and education, carry out "field teaching", strengthen the mastery of digital knowledge and skills, and
improve the practical level of digital application.
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7.4. Promote the inclusive effect and practical value of digital intelligence empowerment, and enhance the
performance expectancy of tea farmers

The government or relevant organizations should make tea farmers truly aware of the usefulness
and benefits of improving digital literacy in promoting and promoting the development of the digital
empowering tea industry. In the process of popularization, specific practical cases can be combined
to enhance tea farmers' effective understanding of the development model of smart agriculture,
making them aware that having good digital knowledge and skills will help upgrade tea planting,
production, and other links, to achieve intelligent management of tea gardens, intelligent equipment
can be applied in tea activities and valuable information can be obtained. Through intelligent
equipment or technology, benefits such as energy reduction, quality improvement, yield increase,
and income increase can be achieved, enhancing the performance expectancy of tea farmers.

7.5. Explore individual innovative tea farmers and cultivate digital talents in the tea industry

The government, tea cooperatives, and tea associations can explore individual tea farmers with
high innovation through certain characteristics, encourage them to develop the tea industry through
smart agriculture models, and provide policy and financial support for tea farmers to use smart
agriculture technology or equipment. Organize tea farmers with high individual innovation to focus
on training, improve the training and incentive mechanism for digital talents in the tea industry, hold
digital knowledge and skills competitions, select and evaluate digital talents in the tea industry,
cultivate a group of tea farmer elites, and leverage the "head goose effect" of such tea farmers to drive
surrounding tea farmers to improve their digital literacy, and promote the transformation of tea
farmers' digital literacy into productivity and creativity for the intelligent development of the tea
industry, Cultivate batch after batch of digital talents for the intelligent development of the tea
industry.

7.6. Strengthen policy support and assistance guarantees, optimize the convenient conditions for tea farmers
to enhance their digital literacy

The government should strengthen policy support and training cost subsidies for farmers'
digital literacy assistance, and encourage economically capable tea farmers to improve their digital
literacy. Emphasize the construction of the teaching staff of institutions or organizations that value
digital literacy training, provide policy support or subsidies for digital literacy training related
institutions or organizations, establish supervision and incentive mechanisms, and provide
guarantee and support for tea farmers' digital literacy training. Establish and improve a long-term
mechanism for cultivating tea farmers' digital literacy. The improvement of tea farmers' digital
literacy is a dynamic and iterative process, coupled with the rapid development of technology. It is
necessary to adjust and optimize the digital literacy cultivation mechanism based on the intelligent
development process of the tea industry and the status of tea farmers' digital literacy cultivation, in
order to create convenience for the improvement of tea farmers' digital literacy. Track and serve the
training effectiveness of moderate scale tea farmers, and upgrade and standardize the training based
on feedback from tea farmers.

8. Limitations and future studies

Although this study analyzed the influencing factors of tea farmers' digital literacy improvement
behavior in moderate scale operation through standardized empirical research methods,
summarized the results of empirical research analysis, and proposed corresponding
countermeasures for tea farmers' digital literacy improvement based on empirical conclusions, due
to limited personal academic research experience and limited time and energy investment in tea
farmers' digital literacy research, this study may have the following limitations.

Firstly, there may be shortcomings in the empirical analysis section of this study in terms of
variables and measurement of scale dimensions. This study retains the four main variables of the
Utaut theoretical model and introduces two new variables: individual innovation and self-efficacy.
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In addition to the variables involved in this study, there may be other variables that affect the
improvement of tea farmers' digital literacy. Although the scale design of the variables fully considers
the characteristics of tea farmers and is based on the original scale and relevant literature, but there
may be a problem where the setting of question items is not detailed enough.

The second reason is that the scope of the research sample in this study may not be sufficient.
The area investigated in this study is Anxi County, the main tea producing county in China. Anxi
County is a world-famous tea producing county. At present, the tea industry is gradually developing
intelligently. Considering its representativeness, a total of 440 samples were collected through the
investigation of 11 major tea towns in Anxi County, although it meets the requirements of structural
equation model for the number of samples. However, the research results may be affected to some
extent due to the scope of the research area.

In the process of intelligent development of the tea industry, the digital literacy of tea farmers is
the key. Improving the digital literacy of tea farmers can better integrate into the intelligent
development of the tea industry, and empower the development of the tea industry through digital
intelligence. In order to better promote the improvement of tea farmers' digital literacy, combined
with the current shortcomings of this study, future research on tea farmers' digital literacy can be
further and improved from the following two aspects. Firstly, when conducting research on the
influencing factors of tea farmers' willingness and behavior to improve digital literacy, other
influencing factors can be explored to investigate whether there are other factors that have an impact
on tea farmers' willingness and behavior to improve digital literacy, or investigate whether there are
other mediating and moderating variables that have an impact, and conduct more in-depth research
on the willingness and influencing factors of tea farmers to improve their digital literacy. Secondly,
different tea producing areas may have different characteristics. Future research can expand the
coverage of samples and conduct research on tea producing areas in different places, so that the
research conclusions can better guide the practice of improving tea farmers' digital literacy.
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