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Abstract: Farmers’ adoption of water-saving irrigation technology (WSIT) is essential for achieving
high-quality agricultural development. An in-depth analysis of the impact of risk aversion, technical
training and their interaction on farmers’ adoption of WSIT will help the government to promote
WSIT to facilitate agricultural resource conservation and sustainable development. The study takes
707 farmers who grow watermelons and muskmelon in Yuncheng and Xian City of Shanxi and
Shaanxi provinces as the research object to analyse the influence of risk aversion and technical
training and their interaction terms on farmers’ WSIT adoption behaviour. The study uses the Probit
and moderating effect models to outline the findings. The empirical analysis reveals the following
outcomes: (i) 27.44% of the sample farmers adopt water-saving irrigation technology, indicating that
the current adoption rate and the enthusiasm for adoption are relatively low; (ii) risk aversion has
a significant negative impact on farmers’ adoption of WSIT; (iii) both online and offline technical
training have a significant positive impact on farmers’ adoption of WSIT; (iv) significant group
differences exist in the effects of risk aversion, online technical training, offline technical training and
interaction items on farmers’ WSIT adoption behaviour. Therefore, the study proposes to strengthen
the role of technical training in the diffusion of WSIT and implement differentiated technical training
for different types of farmers to reduce the degree of risk aversion of farmers.

Keywords: risk aversion; offline technical training; online technical training; farmers’ water-saving
irrigation technology adoption behaviour; moderating effect

1. Introduction

Water scarcity is now emerging as an underappreciated challenge to the integrity
of China’s comprehensive development goals [1]. China’s per capita water resources
are one-fourth of the world’s average level [2], and day by day, it is decreasing at an
alarming rate [3,4]. With the significant development of China’s overall economy, and high
water consumption trends by manufacturing industries, the contradiction between the
supply and demand of water resources will further intensify [5,6]. As a dominant user
of water resources, China’s agricultural sector consumes a significant proportion of the
existing water resources. According to the Bulletin of the Ministry of Water Resources of
China, the agricultural water consumption in 2021 will be 235 billion m3, accounting for
74% of the total water consumption [7]. However, the effective utilization coefficient of
China’s farmland irrigation water is only 0.6, which is still far behind the average level of
0.7–0.8 in developed countries [8,9], further exacerbating the contradiction between the
supply and demand of water resources for agricultural production. Under the combined
effects of the widespread shortages of water resources and poor agricultural irrigation
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conditions, China’s high-quality agricultural development and green transformation face
significant bottlenecks.

Moreover, the contradiction between the supply and demand of water resources has
severely impacted farmers’ agricultural production and livelihood and poses a severe threat
to their future sustainable development [10,11]. Compared with traditional irrigation meth-
ods, high-efficiency water-saving irrigation technologies such as channel seepage, droppers,
micro-sprinkler and drip irrigation systems can improve water resource utilization effi-
ciency, effectively improve cultivated land quality and increase planting intensity [12].
Those systems can also foster the dual effects of improving the ecology and increasing
agricultural income [13]. Therefore, supporting farmers to adopt high-efficiency water-
saving irrigation technology and improving farmers’ cognitive prospects to reduce water
loss has become an inevitable choice to solve the above contradictions [14,15]. However,
farmers’ adoption of water-saving irrigation technology is not optimistic, and they are
not very aware of water-saving irrigation technology and even less motivated to adopt
it [16]; especially in developing countries, the situation is even worse [17,18]. Even rural
farmers resist water-saving irrigation technology and technology adoption, and average
household sizes are low [19,20]. Given this, how to effectively promote farmers to adopt
water-saving irrigation technology has become a practical problem to be solved urgently by
the government and academia. It is generally believed that farmers’ production technology
selection behaviour is closely related to internal factors and external factors [21]. Regard-
ing internal factors, it mainly analyses the effects of family demographic characteristics,
economic endowment characteristics, differences in socioeconomic status, social capital
and production risks on farmers’ adoption of water-saving irrigation technology [22,23].
Regarding the external environment, the impact of technical attributes, market environ-
ment, natural environment, policy environment and land property rights may be crucial to
the adoption behaviour of farmers’ water-saving irrigation technology [24].

According to the development economics theory, high-risk aversion is an essential
characteristic of small farmers. Some studies (such as Grové et al. [25], Hu et al. [26] and
Adere et al. [27]) indicate that higher risk aversion of farmers will lead to slow technology
diffusion. Logically, it will make them less motivated to adopt water-saving irrigation
technology. Therefore, it is necessary to pay attention to the impact of technical training
in the external environment on farmers’ water-saving irrigation technology adoption to
solve the problem of low water-saving irrigation technology adoption due to farmers’
risk aversion [28]. On the one hand, technical training is an essential channel for farmers
to understand and adopt risk avoidance measures [29,30]. On the other hand, technical
training can efficiently transmit information and increase the availability of new technolo-
gies [31]. It is helpful for farmers to learn agricultural knowledge and technology and
use the experience to continuously accumulate and improve the structure of agricultural
technology knowledge [32,33]. It also plays a leading role in technology demonstration
to increase the diffusion speed of water-saving irrigation technology and to increase the
speed of water-saving irrigation for farmers’ technology adoption rate [34].

In the existing literature, risk aversion and the impact of technical training have been
explored separately. Very limited literature has integrated these two into an integrated
framework on farmers’ water-saving irrigation technology adoption behaviour has not
been analysed sufficiently. However, most studies only start from the perspective of offline
technical training, such as government or cooperatives. Few studies include online technical
training in analysing farmers’ water-saving irrigation technology adoption behaviour. The
study aims to analyse how risk avoidance and online and offline technical training work
together for farmers adopting water-saving irrigation technology. To the best of our
knowledge, the study will be one of the first attempts to explore the impact of online and
offline training in farmers’ water-saving irrigation technology adoption. Moreover, using
a behavioural analysis framework, the study also provides a comparative analysis of the
impact of online technical training on farmers’ risk aversion behaviour, which is of prime
significance to the study. The empirical setup of the study comprised a data set of 707 melon
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farmers in Yuncheng and Xian City of Shanxi and Shaanxi provinces, China. Specifically,
the researchers utilized the Probit and moderating effect models to analyse the influence of
risk aversion, technical training, and interaction items on farmers’ water-saving irrigation
technology adoption behaviour. The study will comprehensively explain the behavioural
logic of Chinese farmers’ water-saving irrigation technology adoption and provide a
decision-making reference for relevant governmental departments to promote farmers’
water-saving irrigation technology adoption and the sustainable use of water resources.

2. Theoretical Analysis and Research Hypotheses
2.1. Influence of Risk Aversion on Farmers’ Adoption Behavior of Water-Saving
Irrigation Technology

Technically, as a core economic entity, farmers are risk-sensitive and tend to avoid
risk [34], especially in adopting novel approaches or tactics [35]. Moreover, various studies
(such as Zhou et al. [36], Mooney et al. [37] and Ojo et al. [38]) outline that farmers have very
limited risk-taking and coping capabilities in the process of agricultural production and
operation. They must consider profit maximization and risk minimization when adopting
production technology. Therefore, the motivation of farmers’ risk preference is the key to
slow technology diffusion [39], and risk aversion leads to a low adoption rate of farmers’
water-saving irrigation technology, which inhibits farmers’ enthusiasm for adoption [40].
This is because the higher the degree of risk aversion of farmers, the more generally they
maintain a scrutinous and cautious attitude in the production process and rational thinking
to avoid risks and shocks. In agriculture economics, water-saving irrigation technology can
play an irreplaceable role in land–water resource utilization efficiency, improving cultivated
land quality, increasing yield per hectare and promoting sustainable agricultural develop-
ment [41]. Specifically in China, various factors influence farmer’s behaviour in adopting
water-saving irrigation technology, such as, for farmers, the risk of uncertain returns of
agricultural products, the frequent fluctuations in the price of agricultural products, the
weak bargaining power of marginal farmers, the poor market price information and the
high requirements for input costs in the early stage of water-saving irrigation technology
adoption [42]. However, there are still more significant risks in adopting water-saving
irrigation technology. According to the study of Wang et al. [43], the cost invested in
water-saving irrigation technology may not bring the corresponding expected return, in-
hibiting farmers’ adoption of water-saving irrigation technology. Existing literature (such
as Tian et al. [44], Yang et al. [45] and Bakhshi et al. [46]) highlighted the potential risk of the
improper application of water-saving irrigation technology and found that there are dual
attributes of knowledge-intensive and capital-intensive at play, which requires high-quality
knowledge of the subject of technology adoption. When farmers have a relative deprivition
of risk regarding the technical know-how of new technology, they are more likely to avoid
it [47,48]. Therefore, it can be argued that the higher the degree of risk aversion of farmers,
the lower the framer’s enthusiasm for water-saving irrigation technology, which eventually
hinders the adoption rate. Accordingly, this study proposes the first research hypothesis:

H1. Risk aversion has a negative impact on farmers’ adoption of water-saving irrigation technology.

2.2. Effects of Technical Training on Farmers’ Water-Saving Irrigation Technology
Adoption Behavior

Agricultural technology training is a scientific, structured and promotional activity
that takes farmers as the training objects [49,50] and may improve farmers’ agricultural
technology cognition, information acquisition ability and agricultural literacy through
various channels including knowledge sharing and demonstration [51,52]. Water-saving
irrigation technology is an exogenous technology with knowledge-intensive attributes [53].
Therefore, according to the existing literature, technical training mainly affects farmers’
water-saving irrigation technology adoption through the following two channels: First,
technical training helps farmers break down information barriers, increases farmers’ in-
formation and understanding of water-saving irrigation technologies, improves farmers’
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agricultural technical literacy, and deepens their knowledge of water-saving irrigation
technologies to improve the quality of cultivated land, increase crop yield and income per
hectare and save energy [54,55]. The degree of awareness of water resources and other
benefits makes them more active in adopting water-saving irrigation technology [56,57],
which promotes the adopters to obtain relevant information actively and helps farmers
break information barriers [58]. Second, technical training can help obtain product, market
and policy information to promote the deepening and expansion of knowledge and experi-
ence of farmers and further rationally optimize the endowment of agricultural production
resources [59,60]. Moreover, it may ease the factor endowment constraints of farmers
adopting water-saving irrigation technology so that farmers can actively adopt it without
significantly impacting the current family business situation [61,62]. With the promotion
and use of infrastructure and digital technology, technical training can be divided into
two categories: (i) offline and (ii) online technical training, according to different training
forms [63,64].

Offline technical training refers to the publicity, promotion of technical knowledge
and transfer of relevant information by agricultural technicians or experts by distributing
agricultural information materials, broadcasting, classroom explanations and field demon-
strations. Online technical training refers to relying on the internet and digital technology,
using computers and smartphones as a platform for public accounts or web pages, and
using short videos to help farmers obtain relevant technical knowledge and information.
Online technical training can break time and regional boundaries and transmit information
to more farmers at a lower cost, break down information barriers, and reduce farmers’
information asymmetry [65]. Due to the different emphases of offline and online technical
training, these two may impact the adoption behaviour of farmers’ water-saving irrigation
technology [66]. Compared with online technical training, offline technical training can
alleviate the contradiction between the knowledge- and capital-intensive attributes of
water-saving irrigation technology and farmers’ technical cognition and application ability
and help promote the adoption of water-saving irrigation technology [67]. Accordingly, the
study proposes the second and third research hypotheses:

H2. Participating in technical training positively impacts farmers’ adoption of water-saving
irrigation technologies.

H3. Unlike online technical training, offline technical training has a more substantial positive effect
on farmers’ adoption of water-saving irrigation technology.

2.3. Mitigation Effect of Technical Training on Risk Aversion Inhibiting Farmers’ Adoption of
Water-Saving Irrigation Technology

Farmers’ risk preference is the key to technology diffusion and can significantly alter
the behavioural factors of farmers [68,69]. In order to solve the “dilemma” of farmers’
risk aversion and technology adoption, technical training is regarded as promoting the
adoption of production technology by farmers and saving agricultural production [70].
The impact of risk aversion on farmers’ behaviour is not static but changes with the
external environment [71,72]. As a typical form of the external environment, technical
training can effectively change the endowment constraints of farmers and enhance farmers’
confidence and skills in using technology effectively [73]. Therefore, it is essential to
alleviate the inhibitory effect of risk aversion on farmers’ adoption of water-saving irrigation
technology. This is mainly reflected in two aspects: First, technical training can correct
the information asymmetry between farmers’ risk aversion and water-saving irrigation
technology adoption by introducing external technical knowledge and confidence and
prompt farmers to evaluate water-saving irrigation correctly and rationally [74]. The risks
faced by technology adoption form a positive expected return and reduce the negative
impact of risk aversion on farmers’ water-saving irrigation technology adoption behaviour.
Second, technical training can improve farmers’ awareness of water-saving irrigation
technology [75]. Farmers can learn standardized technical operation knowledge through
online and offline technical training and are familiar with various water-saving irrigation
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technical facilities and their use and maintenance [76]. It can also enhance the confidence
and application ability of water-saving irrigation technology adoption, reduce farmers’
concerns about the risk of unsuitable technology or improper operation and effectively
resolve the negative impact of risk aversion on farmers’ water-saving irrigation technology
adoption behaviour [77]. Accordingly, this paper proposes a fourth research hypothesis.

H4. Technical training can alleviate the inhibitory effect of risk aversion on farmers’ adoption of
water-saving irrigation technology.

3. Materials and Methods
3.1. Data Sources

The study’s empirical data comprised a face-to-face survey of farmer’s households in
the central melon-producing region of Shanxi and Shaanxi Province, China, in December
2020. At the same time, the responses were recorded with a structured questionnaire cover-
ing the risk aversion test experiment, technical training situation, individual characteristics
of the head of household, family situation, external environmental characteristics and water-
saving irrigation technology adoption of farmers. The study adopted multistage sampling
criteria to ensure the rationality of the selection of sample farmers, while the researchers
adopted typical random sampling tactics to identify the potential respondents. First, the
study consulted with the local agricultural extension officers to determine the major melon-
producing region of the selected provinces and the associated characteristics of the farmer’s
water usage mechanism. Yuncheng City, Shanxi Province, and Xi’an City, Shaanxi Province,
were selected based on the agriculture extension officers’ inputs. The selected two cities
belong to the Yellow River Irrigation Area and the Fen River Irrigation Area, respectively,
where farmers usually use the traditional flood irrigation method. The method is consid-
ered water resources intensive and can lead to severe soil erosion and a sharp decline in
soil quality. Therefore, the region was suitable for fulfilling the prime research objectives.
Second, the researchers randomly selected Yanhu and Xia County from Yuncheng City,
Shanxi Province, and Yanliang County from Xi’an City, Shanxi Province. In the third stage,
3–5 towns were randomly selected from each of the selected districts/counties, providing
19 towns. After that, the researchers randomly selected 2–5 villages from this township,
comprising 35 villages. Finally, 19–25 farmers who grow watermelons and muskmelon
were randomly selected in each sample village as the research objects.

Before conducting the formal survey, the study utilized a pilot test with randomly
selected 20 farmers from four villages from two provinces to test the instrument, and
according to the inputs, the study adjusted the instrument accordingly, which we believe
improved the accuracy of the instruments. Moreover, we chose the respondent household
head to be the priority (if not present, we choose the immediate farming decision maker),
which we believe ensured the quality of the information we have gathered. During the final
survey process, 731 farmers were consulted. Among them, 707 valid questionnaires were
obtained for further analysis, and the effective rate of the survey was 96.715%. We elimi-
nated 24 responses as they gave up midway or there was missing information regarding the
core variables required for performing the analysis. As the prime respondents of the study
are farmers, we acknowledge that potentially biased responses may occur. Therefore, the
study adopted a two-stage strategy to reduce the potentially biased responses, as suggested
by Podsakoff et al. [78]. First, before asking questions, the research team discussed all the
variables and essential information with the respondent to reduce this issue. Second, the
team ensured the questionnaire was well equipped with neutrally worded questions and
answer options were not leading. Moreover, the study performs a robustness test to depict
the reliability of the outcomes.

Table 1 summarizes the essential characteristics of the sample farmers. In terms of the
age of household heads, 18–30, 31–45, 46–60 and over 61 accounted for 1%, 17.96%, 66.05%,
and 14.99% of the respondents, respectively, indicating that the current rural households
are relatively older, mainly middle-aged and older adults. Regarding the education level
of the household heads, the proportions of households with an education of 6 years or
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less, 6–9 years, 9–12 years and more than 12 years were 34.80%, 53.32%, 11.46 and 0.42%,
respectively. At present, the education level of farmers is generally low, and most of
them are at the level of junior high school or below. Regarding cooperative participation,
230 farmer’s households are participating in cooperatives, accounting for only 32.53% of
the total sample, indicating that the current participation in cooperatives is low. In terms
of the planting scale, farmers with less than 1 hectare, 1–2 hectare, 2–3 hectare and more
than 3 hectares were 56.58%, 36.63%, 5.09% and 1.70% of the respondents, respectively,
indicating that the surveyed farmers mainly focus on small-scale planting. Regarding
the proportion of income from farming, farming income accounting for less than 10%,
10–30%, 30–50%, and 50–100% of farmers’ income was reported by 2.97%, 22.49%, 24.75%
and 49.79% of respondents, respectively, indicating that farming is an essential source of
income for most farmers. Regarding market prospect expectations, 633 farmers (89.53%)
were optimistic about the prospects of the melon and fruit market, indicating that most
farmers are optimistic about the development of the melon and fruit industry.

Table 1. Descriptive analysis of sample farmers.

Feature Options No. Proportion
(%) Feature Options Frequency Proportion

(%)

Age of head of
the household

18–30 years old 7 1

Planting scale

Less than 1
hectare 400 56.58

31–45 years old 127 17.96 1–2 hectare 259 36.63
46–60 years old 467 66.05 2–3 hectare 36 5.09
61 years old and

above 106 14.99 More than 3
hectares 12 1.70

Head of the
household

education level

Under 6 years 246 34.80
The proportion

of planting
income

10% or less twenty one 2.97
6–9 years 377 53.32 10–30% 159 22.49
9–12 years 81 11.46 30–50% 175 24.75

12 years or more 3 0.42 50–100% 352 49.79
Cooperative
participation

Participate/Not
involved 230 32.53 Market outlook Yes/No 633 89.53

3.2. Variable Selection
3.2.1. Explained Variables

The adoption behaviour of farmers’ water-saving irrigation technology is the ex-
planatory variable in the study. Drawing on existing literature (such as Ho et al. [79],
Zhang et al. [13] and Mushtaq et al. [19]) and consulting with experts from the agricultural
machinery industry, water-saving irrigation technologies such as a dropper, channel seep-
age irrigation, micro-sprinkler irrigation and film-covered irrigation were determined to be
research objects. When farmers adopt any of them or when there are multiple technologies
adopted, the value of farmers’ water-saving irrigation technology adoption behaviour is 1;
otherwise, this value is 0.

3.2.2. Core Explanatory Variables

Risk aversion and technical training refer to the study’s core explanatory variables.
The experimental economic method was chosen as the experimental measurement of risk
aversion, as recommended by Qiu et al. [80] and Xu et al. [81]. The experiment was
completed in three stages: first, the “lottery draw” game rules were introduced to the
respondents, and the game plan was pre-tested. Second, ten sets of game questions were
provided to the respondents, and each question included option A (low-risk option) and
option B (high-risk option). Each option corresponds to a different cash reward to let the
respondents know that the choice of the risk option will affect their final income. Finally, the
respondents from the first questions were selected one by one. Only after the respondent
had completed the selection of each question did the researcher allow the respondent to
see the next question. In the step-by-step selection process of each question, as long as
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the respondent chose option B, he can no longer choose option A in subsequent games.
This experiment links the final reward of the respondents with the experimental results to
ensure that the acquisition of the degree of risk aversion of the respondents is authentic
and reliable and to avoid data bias. Respondents can obtain a reward of 10 yuan within
20 min, which can stimulate the enthusiasm of respondents to participate in the lottery
game. Table 2 shows the specific content of the experimental design.

Table 2. The experimental design and experimental results of the degree of risk aversion of farmers.

Question
Number

Low-Risk Program (Option A) High-Risk Program (Option B) The Proportion
of Choosing

High-Risk Options30% Chance 70% Chance 10% Chance 90% Chance

1 Exchange 200 yuan Exchange 50 yuan Exchange 3 00 yuan Exchange 25 yuan 12.87
2 Exchange 200 yuan Exchange 50 yuan Exchange 330 yuan Exchange 25 yuan 20.50
3 Exchange 200 yuan Exchange 50 yuan Exchange 370 yuan Exchange 25 yuan 32.24
4 Exchange 200 yuan Exchange 50 yuan Exchange 420 yuan Exchange 25 yuan 43.13
5 Exchange 200 yuan Exchange 50 yuan Exchange 480 yuan Exchange 25 yuan 49.35
6 Exchange 200 yuan Exchange 50 yuan Exchange 580 yuan Exchange 25 yuan 56.24
7 Exchange 200 yuan Exchange 50 yuan Exchange 700 yuan Exchange 25 yuan 62.18
8 Exchange 200 yuan Exchange 50 yuan Exchange 900 yuan Exchange 25 yuan 67.83
9 Exchange 200 yuan Exchange 50 yuan Exchange 1100 yuan Exchange 25 yuan 72.07
10 Exchange 200 yuan Exchange 50 yuan Exchange 1400 yuan Exchange 25 yuan 76.45

As the amount exchanged from the first question to the tenth question gradually
increases, the possibility of respondents choosing high returns and risks also increases.
Option A has a 30% possibility of a bonus of 200 yuan and a 70% possibility of a bonus
of 50 yuan. Option B has a 10% possibility of a bonus of 300 yuan, and there is a 90%
probability that the bonus will be reached by 25 yuan. According to the experimental
results and referring to the risk aversion index formula of Xu et al. [81], the risk aversion
degree of farmers can be calculated as the following: risk aversion index = 1(number of
high-risk schemes/10). If the number of times the farmer chose high risk was 0, this is
extreme risk aversion. On the contrary, if the number of times the farmer chose high risk
was 10, this is extreme risk preference.

Offline technical training means agricultural technical experts or personnel dissemi-
nate knowledge and information about water-saving irrigation technology to farmers at
a fixed time and place through conference lectures and on-site training, most of which
take place via the face-to-face medium. If farmers participate in offline technical training,
the value is 1; otherwise, they are assigned a value of 0. Online technical training means
farmers use the internet, various online apps, WeChat and Weibo official accounts or web
browsing, voice, video and other forms to obtain knowledge and information related to
water-saving irrigation technology. If farmers use online technical training, the assigned
value is 1; otherwise, the assigned value is 0.

3.2.3. Control Variables

The adoption behaviour of farmers’ water-saving irrigation technology depends on
individual or family internal factors and the external environment. Therefore, along with
household head characteristics (age of household head and education level of household
head), household management characteristics (family planting years, the proportion of
planting income, planting area and number of family workers) and social capital (participa-
tion in cooperatives and social network), the study chose the external environment (market
outlook and natural disasters) to be the core control variable. In addition, to ensure the
estimation effect, regional variables were controlled. The specific meaning and assignment
of each variable are shown in Table 3.
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Table 3. Variable description and descriptive statistical analysis.

Variable Name Variable Meaning and Assignment Average Standard
Deviation

Explained variable
Adoption behaviour of farmers’

water-saving irrigation technology
Whether to use water-saving irrigation technology:

adopted = 1, not adopted = 0 0.274 0.447

Core explanatory variable

Risk Aversion
Risk aversion degree value (between 0 and 1): 0

means extreme risk preference type, 1 means
extreme risk aversion type

0.508 0.365

Technical training
Offline technical

training
Whether you have received offline technical

training: Yes = 1, No = 0 0.226 0.419

Online technical
training

Whether you have received online technical
training: Yes = 1, No = 0 0.495 0.501

Control variable
Age of Head of household Respondent’s age (years) 52.301 8.866

Head of the household education level Respondents’ years of education (years) 7.854 2.720
Family Planting Years Family planting years (years) 26.266 11.141

The proportion of planting income The proportion of melon and fruit income in
household income (%) 0.544 0.996

planting scale Family watermelons and muskmelon planting
area (hectare) 0.979 0.601

Land levelness
The flatness of the land where the crop is planted:

very uneven = 1, uneven = 2, normal = 3, relatively
flat = 4, very flat = 5

3.777 0.779

Number of migrant workers Number of family workers (person) 1.147 0.995

cooperative participation Whether to participate in cooperatives:
yes = 1, no = 0 0.325 0.469

social network Number of mobile phone contacts (number) 129.484 111.346

market outlook
Whether the respondents are optimistic about the

prospects of the melon and fruit market:
Yes = 1, No = 0

0.898 0.307

natural disaster situation Number of natural disasters in the past three
years (times) 1.164 1.203

Regional location Location: Shanxi Province = 0, Shaanxi Province = 1 0.506 0.501

The 707 farmers of the sample were divided into two groups according to the age of the
household head, planting scale and education level to grasp the adoption of water-saving
irrigation technology more simply and accurately. The specific distribution is shown in
Table 4. These groups of farmers included: (i) the first group, based on age (18–50 years
old), was more substantial than that of the second one (50 years or more); (ii) regarding
the farming scale of the farmers, the second group (more than 0.667 hectares) was more
substantial than the first group (0.667 hectares and below); (iii) regarding the education
level of the head of the household, the first group (9 years and below) was more substantial
than the second group (over 9 years).

Table 4. Adoption of water-saving irrigation technology by sample farmers (%).

Adoption
Behaviour

Age of Head of Household Farming Scale Head of the Household
Education Level

18 to 50
(Group A)

Over 50 Years
old (Group B)

0.667 Hectares
and Below
(Group A)

More than
0.667 Hectares

(Group B)

9 Years and Below
(Group A)

Over 9 Years
(Group B)

Adopted 49.49% 50.51% 23.19% 76.81% 84.54% 15.46%
Not adopted 41.72% 58.28% 48.54% 51.46% 89.47% 10.53%
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3.3. Model Building
3.3.1. Benchmark Regression Model

The explanatory variable in this paper is “the adoption behaviour of farmers’ water-
saving irrigation technology”, which is a binary classification variable. Therefore, this paper
uses the binary Probit model for empirical analysis. Specifically, the model of Formula (1)
is as follows:

Z = ln(
pi

1 − pi
) = β0 + β1RAi + β2TTi + β3MTi + ∑

k=1
β4kCi + Di + εi (1)

where Pi represents the probability of farmers adopting water-saving irrigation technol-
ogy, 1 − Pi represents the probability that farmers do not adopt water-saving irrigation
technology, P1i/1 − Pi is the probability ratio or relative risk, RA1i represents the degree
of risk aversion of farmers, Ti represents offline technical training, MTi represents the line
Ci represents the control variable, Di represents the dummy variable in the area where
farmer i is located, β0 is the intercept item of the model, Bk is the regression coefficient
corresponding to the independent variable and εi is the random disturbance item.

3.3.2. Modulation Effect Model

In order to explore the influence mechanism of risk aversion, technical training and
farmers’ water-saving irrigation technology adoption behaviour, drawing on the research
of Wen et al. [82], the following adjustment effect model was constructed:

Z = ln(
pi

1 − pi
) = β0 + β1RAi + β2TTi + β1RA × β2TTi + ∑

k=1
β4kCi + Di + εi (2)

Z = ln(
pi

1 − pi
) = β0 + β1RAi + β2TTi + β1RA × β3MTi + ∑

k=1
β4kCi + Di + εi (3)

Z = ln( pi
1−pi

) = β0 + β1RAi + β2TTi + β3MTi + β1RA × β2TTi + β1RA × β3MTi+

∑
k=1

β4kCi + Di + εi
(4)

In (2), β1RA × β2TTi represents the interaction term between risk aversion and offline
technical training. Meanwhile, (3) represents the interaction term between risk aversion
and online technical training; β1RA × β3MTiC represents the interaction term between
risk aversion and online technical training; C represents the control variable; Di represents
the dummy variable of the area where farmer i is located; β0 is the intercepted item of the
model; βk is the regression coefficient corresponding to the independent variable; εi is the
random disturbance item.

4. Results

The results of the multicollinearity diagnosis showed that the variance inflation factor
(VIF) values of each variable were less than 2, indicating no multicollinearity problem
among variables. Stata15.0 [William Gould, StataCorp, https://www.stata.com (accessed
on 23 January 2023, Texas, United States] was used for regression, and the estimated results
were as follows.

4.1. Benchmark Model Results and Analysis

Table 5 shows the regression results of the model with core explanatory variables
introduced in turn. Model (1), model (2), model (3) and model (4) were all tested using
the Wald test, and all of them reached a significance level of 1%, indicating that the overall
fitting degree of the model is good. The following analysis is mainly based on the estimated
results of model (4).

https://www.stata.com
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Table 5. Benchmark model regression results.

Variable Model (1) Model (2) Model (3) Model (4)

Risk Aversion −0.3061 *
(0.1630)

−0.4841 **
(0.1950)

Technical
Training

Offline
technical
training

1.2784 ***
(0.1525)

1.2821 ***
(0.1635)

Online
technical
training

1.1819 ***
(0.1337)

1.2056 ***
(0.1463)

age of Head of household 0.0155 *
(0.0083)

0.0191 **
(0.0088)

0.0154 *
(0.0087)

0.0178 *
(0.0095)

Head of the household’s
education level

0.0487 **
(0.0237)

0.0419 *
(0.0247)

0.0490 *
(0.0254)

0.0312
(0.0274)

Planting years −0.0156 **
(0.0064)

−0.0184 ***
(0.0067)

−0.0127 *
(0.0069)

−0.0159 **
(0.0074)

The proportion of
farming income

1.6409 ***
(0.2648)

1.3707 ***
(0.2836)

1.5358 ***
(0.2888)

1.2868 ***
(0.3145)

Farming scale 0.4665 ***
(0.1035)

0.4065 ***
(0.1095)

0.3720 ***
(0.1110)

0.3030 **
(0.1185)

Land levelness 0.3804 ***
(0.0807)

0.1796 **
(0.0858)

0.3367 ***
(0.0851)

0.2009 **
(0.0948)

Number of migrant workers 0.0837
(0.0754)

0.0462
(0.0792)

0.0506
(0.0831)

0.0370
(0.0896)

Cooperative participation 0.4696 ***
(0.1338)

0.2454 *
(0.1454)

0.5595 ***
(0.1438)

0.3572 **
(0.1584)

social network 0.0009 *
(0.0005)

0.0010 *
(0.0006)

0.0007
(0.0006)

0.0008
(0.0006)

Market outlook 0.8430 ***
(0.2286)

0.6627 ***
(0.2357)

0.7529 ***
(0.2399)

0.6411 **
(0.2571)

Natural disaster shock −0.0668
(0.0496)

−0.0760
(0.0528)

−0.0804
(0.0539)

−0.0789
(0.0589)

Regional location YES YES YES YES

_cons −5.3421 ***
(0.6899)

−4.7211 ***
(0.7283)

−5.8278 ***
(0.7380)

−5.1322 ***
(0.8055)

Pseudo R 2 0.2580 _ 0.3418 _ 0.3588 _ 0.4420
L R chi 2 2 13.88 283.35 297.40 366.35

Prob > chi 2 0.0000 _ 0.0000 _ 0.0000 _ 0.0000 _
Wald value 163.21 *** 204.56 *** 196.31 *** 208.94 ***

Note: * p < 0.10, ** p < 0.05, *** p < 0.01; the robust standard errors are in brackets.

4.1.1. Core Explanatory Variables

The estimated coefficient of risk aversion to farmers’ water-saving irrigation technol-
ogy adoption behaviour is negative and passed the 5% significance test. This indicates
that risk aversion has a significant negative impact on farmers’ water-saving irrigation
technology adoption behaviour. The higher the degree of farmers’ risk aversion, the less
likely they are to adopt water-saving irrigation technology, because it is both knowledge-
intensive and capital-intensive. For farmers, the cost and risk of adoption are high. Failure
to do so will seriously affect the continuous operation of farmers’ agricultural production.
Therefore, when the degree of risk aversion of farmers is high, they are less willing to bear
the potential risks and costs of adopting water-saving irrigation technology, so risk aversion
has a significant negative impact on the adoption of water-saving irrigation technology by
farmers. Based on this, Hypothesis H1 is verified.

Water irrigation technology adopts risk and costs to encourage farmers to adopt
water-saving irrigation technology. In terms of technical training, the estimated coefficients
of offline technical training and online technical training on the adoption behaviour of
farmers’ water-saving irrigation technologies were positive and passed the 1% significance
test regarding the effect of offline technical training on farmers’ adoption of water-saving
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irrigation technologies. The influence coefficient is more significant, indicating that ob-
taining online or offline technical training can significantly promote farmers’ adoption
of water-saving irrigation technology. The effect of obtaining offline technical training is
relatively more substantial because technical training can save farmers’ information search
costs and improve their cognition level regarding water-saving irrigation technology. It also
assists in alleviating the factor endowment constraints of farmers’ adoption of water-saving
irrigation technology, optimizing household resource allocation, and reducing energy-
saving costs. In addition, compared with online technical training, the form and content of
offline technical training are relatively more targeted, and the concepts, knowledge and
technologies taught are easier to be understood and accepted by farmers. The positive effect
of technology adoption behaviour is relatively more substantial. Therefore, Hypotheses H2
and H3 are verified.

4.1.2. Other Explanatory Variables

Among the household head characteristics, the age of the head is significant, at the 10%
level, and the coefficient is positive, indicating that older farmers are more likely to adopt
water-saving irrigation technology. The possible reason is that water-saving irrigation
technology is a resource-saving technology. Older farmers pay more attention to resource
conservation and the ecological environment than young farmers, so they tend to adopt
water-saving irrigation technology. The effect of planting years on farmers’ water-saving
irrigation technology adoption is significant, at the 5% significance level, and the coefficient
is positive, indicating that farmers with longer planting years are more likely to adopt
water-saving irrigation technologies. The possible reason is that the longer the planting
years, the more sufficient the agricultural production skills of farmers and the easier it is
to adopt water-saving irrigation technologies. Therefore, the planting years significantly
positively impact the adoption behaviour of farmers’ water-saving irrigation technologies.
Market prospect expectations positively impact farmers’ adoption of water-saving irrigation
technology at a significance level of 5%, indicating that farmers who are more optimistic
about market prospects are more likely to adopt water-saving irrigation technology. This
is because the more optimistic the market prospect is, the more optimistic the farmers are
about adopting water-saving irrigation technology, thus encouraging farmers to adopt
water-saving irrigation technology actively.

Regarding family characteristics, the impact of the planting income on farmers’ adop-
tion of water-saving irrigation technology is significant at the 1% level, and the coefficient
is positive, indicating that the higher the proportion of planting income, the higher the
contribution and importance of melon and fruit planting income to farmers’ families. In
this situation, farmers’ adoption of water-saving irrigation technology can significantly
improve production stability and obtain stronger income protection; planting income has
a significant positive effect on farmers’ adoption of water-saving irrigation technology.
Participation in cooperatives has a significant positive impact on farmers’ adoption of
water-saving irrigation technologies at the 5% significance level, indicating that farmers
participating in cooperatives are more inclined to adopt water-saving irrigation technolo-
gies. This is because the participation of cooperatives can significantly improve the degree
of organization of farmers, help them obtain core agricultural information and improve the
bargaining power of farmers.

Therefore, the participation of cooperatives can promote the adoption of water-saving
irrigation technology by farmers. The planting scale significantly affects farmers’ adoption
of water-saving irrigation technology at the significance level of 1%, indicating that farmers
with large planting scales are more likely to adopt water-saving irrigation technology. The
possible reasons are as follows: on the one hand, the larger the planting scale, the less
willing farmers are to bear the huge potential losses caused by drought and the more willing
they are to adopt water-saving irrigation technology. On the other hand, the larger the
planting scale, the lower the average cost of water-saving irrigation technology. Therefore,
the planting scale can significantly promote farmers’ adoption of water-saving irrigation
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technology. Land levelness has a significant positive impact on farmers’ adoption of water-
saving irrigation technology at a significance level of 5%, indicating that the more level the
household land is, the more farmers will adopt water-saving irrigation technology. The
high land level can reduce the labour and material cost of farmers’ water-saving irrigation
technology and encourage farmers to adopt water-saving irrigation technology actively.

Regarding external environmental characteristics, the estimated coefficient of natural
disaster impact is negative but has not passed the significance test. The reason for this
is that the impact of natural disasters in the study area is dominated by strong wind
and hail, which will destroy water-saving irrigation facilities and inhibit farmers from
adopting water-saving irrigation technology. The geographical location variable passed the
significance test at the statistical level of 1%, indicating that farmers in Shaanxi Province
are more inclined to adopt water-saving irrigation technology. The possible reason is that,
compared with Yuncheng City in Shanxi Province, Xi’an City in Shaanxi Province has a
faster economic development. The population is large and concentrated, and a better sales
market encourages farmers to adopt water-saving irrigation technology.

4.2. Moderation Effect Results and Analysis

The interaction term between risk aversion and offline technical training and the
interaction item between risk aversion and online technical training were added based on
the benchmark model regression and the measurement to further analyse the moderating
effect of technical training on risk aversion and inhibition of farmers’ adoption of water-
saving irrigation technology. Table 6 presents the regression results. From the estimated
results of model (5) to model (7), it can be seen that the interaction term between offline
technical training and risk aversion has a significant positive impact on the adoption
behaviour of farmers’ water-saving irrigation technology at the significance level of 1%. It
indicates that offline technical training can effectively alleviate the negative effect of risk
aversion on farmers’ water-saving irrigation technology adoption.

Table 6. Test of the moderating effect.

Variable Model (5) Model (6) Model (7)

Risk Aversion −0.9001 ***
(0.2187)

−1.8028 ***
(0.4426)

−2.3222 ***
(0.5555)

Technical Training
Offline technical

training
0.4711 **
(0.2381)

0.6019 **
(0.2495)

Online technical
training

0.4754 **
(0.2111)

0.5761 ***
(0.2209)

interaction term

Risk avoidance ×
offline technical

training

1.7565 ***
(0.4042)

1.5437 ***
(0.4712)

Risk Avoidance ×
Online Technical

Training

1.9048 ***
(0.4859)

1.8018 ***
(0.5763)

control variable YES YES YES
Constant term YES YES YES

Pseudo R 2 0.3720 0.3876 0.4702
L R chi 2 308.32 321.32 389.75

Prob > chi 2 0.0000 0.0000 0.0000
Wald value 2 02.87 *** 1 67.81 *** 1 70.83 ***

Note: ** p < 0.05, *** p < 0.01; the robust standard errors are in brackets.

The interaction term between online technical training and risk aversion has a sig-
nificant positive impact on the adoption behaviour of farmers’ water-saving irrigation
technologies at the 1% significance level, indicating that online technical training can also
effectively alleviate the impact of risk aversion on farmers’ adoption of water-saving irriga-
tion technologies. As the two primary components of technical training, whether offline or
online, it can quickly and effectively transmit relevant technical knowledge and information
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on water-saving irrigation technology to reduce the degree of information asymmetry in
farmers’ water-saving irrigation. It can also reduce farmers’ relative knowledge deprivation
about the uncertainty and risk of the water-saving irrigation technology adoption process,
thereby increasing the possibility of farmers adopting water-saving irrigation technology.
At the same time, technical training can improve farmers’ agricultural production resource
and risk management levels and optimize family income. Finally, the allocation of agricul-
tural production resources increases farmers’ water-saving irrigation technology adoption
rate. Therefore, Hypothesis H4 is verified.

4.3. Robustness Test

The method of replacing the core model is used for verification to test the robustness
of the baseline regression results and the moderation effect. In this study, model (8) and
model (9) were used for regression in the binary Logit model, and the results are shown in
Table 7. It can be seen that risk aversion has a negative impact on farmers’ water-saving
irrigation technology adoption behaviour 5% level of significance. Offline and online
technical training and their interaction items significantly impact farmers’ water-saving
irrigation technology. A positive impact was that the estimated results are consistent
with the regression results of the binary Probit model, in terms of significance and impact
direction, proving that the regression and the moderating effect test are relatively robust.

Table 7. Robustness test of the regression results.

Variable Name Model (8) Model (9)

Risk Aversion −0.8157 ** (0.3473) −4.2843 *** (1.0080)

Technical Training
Offline technical

training 2.2113 *** (0.2913) 0.9965 ** (0.4366)

Online technical
training 2.1584 *** (0.2753) 0.9648 ** (0.3894)

interaction term

Risk avoidance ×
offline technical

training
2.7235 *** (0.8510)

Risk Avoidance ×
Online Technical

Training
3.4010 *** (1.0389)

Age of Head of household 0.0354 ** (0.0177) 0.0325 * (0.0178)
Head of the household education level 0.0614 (0.0497) 0.0492 (0.0500)

Family Planting Years −0.0313 ** (0.0135) −0.0296 ** (0.0135)
The proportion of planting income 2.2535 *** (0.5699) 2.2300 *** (0.5781)

Planting scale 0.5895 *** (0.2145) 0.5475 ** (0.2175)
Land levelness 0.3590 ** (0.1671) 0.3794 ** (0.1700)

Number of migrant workers 0.0423 (0.1635) 0.0573 (0.1678)
Cooperative participation 0.6242 ** (0.2852) 0.6281 ** (0.2895)

Social network 0.0014 (0.0011) 0.0015 (0.0011)
Market outlook 1.2104 ** (0.4743) 1.2056 ** (0.4811)

Natural disaster shock −0.1559 (0.1040) −0.1597 (0.1082)
Regional location YES YES

_cons −9.3351 *** (1.4979) −7.9467 *** (1.5166)
Pseudo R 2 0.4414 0.4691 _

L R chi 2 365.92 388.82
Prob > chi 2 0.0000 0.0000 _

Note: * p < 0.10, ** p < 0.05, *** p < 0.01; the robust standard errors are in brackets.

5. Further Socio-Demographics

Differential analysis was carried out on the age, education level, and planting scales
to further clarify the mechanism of risk aversion and technical training on farmers’ water-
saving irrigation technology adoption. The main reason for considering these three aspects
is that age and years of education can reflect farmers’ views and understanding of new
technologies to a certain extent. Farmers of different age groups and educational levels will
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have specific differences in their risk aversion and information acquisition capabilities, so
the influence of risk aversion and technical training on the adoption behaviour of water-
saving irrigation technology of farmers of different ages and educational levels may be
different. The planting scale represents the endowment of land resources of farmers, and
the more land resources there are, the stronger farmers’ dependence on the land. Similarly,
risk aversion and technical training may have differential effects on farmers with different
planting scales’ adoption behaviour of water-saving irrigation technology. The specific
results are shown in Table 8.

Table 8. Regression results of the impact of risk aversion and technical training on different types of
farmers’ adoption of water-saving irrigation technology.

Variable Name Age Education Level Business Scale

50 and under Over 50 years
old

9 years and
below Over 9 years 0.667 hectare

and below
More than

0.667 hectare

Risk Aversion −2.0699 ***
(0.6037)

−6.0150 **
(3.0233)

−6.7048 **
(2.9787)

−1.7876 ***
(0.5767)

−3.6654 **
(1.4970)

−1.9302 ***
(0.6515)

Technical
Training

Offline
technical
training

0.6411 **
(0.2796)

0.5380
(0.7399)

1.1508 **
(0.5015)

0.3616
(0.3156)

0.7269
(0.6421)

0.6748 **
(0.2932)

Online
technical
training

0.7524 ***
(0.2555)

0.7124
(0.6516)

0.5691
(0.4850)

0.6632 **
(0.2699)

0.5044
(0.4832)

0.7391 ***
(0.2693)

Interaction
term

Risk
avoidance ×

offline
technical
training

1.5630 ***
(0.5168)

2.5312
(1.8631)

1.1955
(1.0048)

1.8408 ***
(0.5711)

0.9511
(1.2405)

1.6222 ***
(0.5613)

Risk
Avoidance ×

Online
Technical
Training

1.3315 **
(0.6287)

5.6601 *
(3.0643)

6.3843 **
(2.9987)

1.0701 *
(0.6268)

2.4685
(1.5404)

1.5155 **
(0.6699)

Control variable YES YES YES YES YES YES
Constant term YES YES YES YES YES YES

Pseudo R 2 0.4757 0.6198 0.5542 0.4745 0.3349 0.5207
L R chi 2 323.36 91.64 159.50 255.07 52.50 330.67

Prob > chi 2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Note: * p < 0.10, ** p < 0.05, *** p < 0.01; the robust standard errors are in brackets.

5.1. The Influence of Risk Aversion and Technical Training on the Adoption Behaviour of Farmers’
Water-Saving Irrigation Technology under the Age Difference

It can be seen from Table 8 that risk aversion has a significant negative effect on the
adoption of water-saving irrigation technology by farmers of different age groups. The
absolute value of the coefficient of the group over 50 years old is greater than that of
the group under 50 years old, indicating that risk aversion significantly impacts farmers’
adoption of water-saving irrigation technology. The inhibitory effect of technology adoption
behaviour increases with the age of farmers. This is because, with increasing age, farmers
are more cautious about investment in agricultural production, avoid investment risks and
adopt prudent management strategies to obtain a safer investment return to stabilize their
livelihoods. Therefore, as age increases, the inhibitory effect of risk aversion on farmers’
water-saving irrigation technology adoption becomes stronger.

In technical training, both online and offline technical training have a positive impact
on the adoption of water-saving irrigation technology by farmers of different age groups,
and only the coefficient of the group aged 50 and below passed the significance test, indi-
cating that technical training has a positive effect on the adoption of water-saving irrigation
technology of farmers aged 50 and below. This is because, on the one hand, farmers aged
50 and below are less dependent on traditional technologies and have more channels to
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acquire new agricultural technologies, which are more modern. It is easy to break the path
dependence of technology diffusion and obtain water-saving irrigation technologies at the
minimum cost. Information prompts farmers to adopt water-saving irrigation technology;
on the other hand, farmers aged 50 and below are more adventurous and innovative and
are more willing to take risks and adopt water-saving irrigation technology with innovative
attributes; therefore, as age increases, the promotion effect of technical training on the
adoption of water-saving irrigation technology by farmers is gradually weakened. The in-
teraction term of risk aversion and offline technical training positively impact the adoption
behaviour of water-saving irrigation technology for farmers in different age groups, and
only the group aged 50 and below passed the significance test, indicating the interaction
between risk aversion and offline technical training. The item has a stronger effect on
promoting the adoption of water-saving irrigation technology by farmers aged 50 and
below. The interaction term of risk aversion and online technical training has a significant
positive impact on the adoption behaviour of water-saving irrigation technology by farmers
in different age groups. The absolute value of the coefficient of the group over 50 years
old is greater than the absolute value of the coefficient of the group under 50 years old,
indicating that, regarding risk aversion, compared with online technical training, the effect
of promoting the adoption of water-saving irrigation technology by farmers aged 50 and
below is stronger.

5.2. The Impact of Risk Aversion and Technical Training on the Adoption Behaviour of Farmers’
Water-Saving Irrigation Technology under the Difference of Educational Level

It can be seen in Table 8 that risk aversion has a negative and significant effect on the
water-saving irrigation technology adoption behaviour of farmers with different educa-
tional levels, and the absolute value of the coefficient of the group with an education level
of 9 years or less is greater than the absolute value of the group with an education level
of 9 years or more. This indicates that risk aversion positively affects the inhibitory effect
of irrigation technology adoption weakens with farmers’ educational level improvement.
Farmers’ cognitive ability and cognitive level are significantly improved with the increase
in education level. They can more objectively evaluate technical risks and personal techni-
cal capabilities and reduce unnecessary worries and concerns in adopting water-saving
irrigation technologies. The higher the degree, the weaker the inhibitory effect of risk
aversion on farmers’ adoption of water-saving irrigation technology. In technical training,
offline technical training has a positive impact on the adoption of water-saving irrigation
technology by farmers with different levels of education, and only the coefficient of the
group of 9 years of education and below passed the significance test, indicating that offline
technical training has a positive impact on the adoption of water-saving irrigation tech-
nology by farmers in the group of 9 years of education and below. The promotion effect
of water-saving irrigation technology adoption is relatively substantial. Online technical
training positively impacts the adoption of water-saving irrigation technology by farm-
ers with different educational levels, and only the coefficient of the group of more than
9 years of education passed the significance test. This indicates that the promotion effect
on the adoption of water-saving irrigation technology by farmers in the group is relatively
more robust.

The study also found that a higher education level significantly enhances farmers’
preferences and dependence on technical training. More specifically, the farmers with
9 years of education and below depend more on specific, visual, and face-to-face offline
training, while those with more than 9 years of education depend more on multiple forms
and content. The interaction term of risk aversion and offline technical training positively
impacted the adoption of water-saving irrigation technology by farmers with different
educational levels, and only the group with more than 9 years of education passed the
significance test. This indicates that the interaction term of risk aversion and offline technical
training positively impacts the promotion effect of the water-saving irrigation technology
adoption behaviour of farmers in the group (group B). Interestingly, the interaction term of
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risk aversion and online technical training has a significant positive impact within group
A (9 years of education or less). The absolute value of the coefficient of group A is more
significant than Group B, indicating that the relationship between risk aversion and online
technical training has a more substantial effect on promoting the adoption of water-saving
irrigation technology by farmers in group A.

5.3. The Impact of Risk Aversion and Technical Training on the Adoption Behaviour of Farmers’
Water-Saving Irrigation Technology under the Difference of Planting Scale

It can be seen from Table 8 that risk aversion has a significant negative effect on the
adoption of water-saving irrigation technology by farmers with different planting scales.
The absolute coefficient value of group A is greater than that of group B, indicating that the
inhibitory effect of technology adoption weakens with farmers’ planting scale expansion.
The possible reason for this is that farmers’ management ability, technical cognition level
and management confidence have significantly improved with the increase in planting scale.
They can objectively evaluate technical risks and reduce unnecessary worries and concerns
while adopting water-saving irrigation technologies. Therefore, the larger the scale, the
weaker the inhibitory effect of risk aversion on farmers’ adoption of water-saving irrigation
technology. Both offline and online technical training positively affects farmers’ adoption
of water-saving irrigation technology with different planting scales. The promotion effect
of adopting water-saving irrigation technology by farmers in the above group is relatively
more substantial. With the expansion of planting scale, the average cost of technology
adoption by farmers is decreasing, and the economies of scale in adopting water-saving
irrigation technologies are gradually emerging. Therefore, the impact of offline and online
technical training on the adoption behaviour of farmers’ water-saving irrigation technology
is gradually increasing if the planting scale is expanded and increased.

6. Conclusions

Based on the empirical data of 707 watermelon and muskmelon farmers in Shanxi
and Shaanxi provinces, this study analyses the effects of risk aversion, technical training
(online and offline) and their interaction on farmers’ water-saving technology adoption
behaviour. We further conducted a robustness test and provide an in-depth comparison
between the two forms of technical training. Based on the findings, the following conclu-
sions were made: (i) The impact of risk aversion on farmers’ adoption of water-saving
irrigation technology is significant at the 5% statistical level, and the estimated coefficient
is positive. The estimated coefficients of offline and online technical training are positive
and significant at the 1% statistical level. (ii) Offline and online technical training have
a positive regulatory effect between risk aversion and farmers’ water-saving irrigation
technology adoption behaviour, which can alleviate the inhibitory effect of risk aversion on
water-saving irrigation technology adoption behaviour. (iii) The effects of risk aversion,
technical training and interaction items on farmers’ water-saving irrigation technology
adoption behaviours have noticeable inter-group differences regarding age, education level
and planting scale.

Based on the above conclusions, the following specific policy recommendations are
drawn: (i) Alleviate farmers’ degree of risk aversion and actively promote farmers to
adopt water-saving irrigation technology: In this notion, the interaction of various risk-
sharing networks and organizations should be strengthened. (ii) The government should
facilitate innovative water-saving irrigation technology with easy conditions and rela-
tively lower costs. Moreover, financial and technical support should also be strengthened.
Optimize the agricultural technology training system and improve farmers’ ability to ac-
quire and apply technical information. (iii) Agricultural technology demonstration bodies
and extension offices should act more responsibly to disseminate up-to-date knowledge
and technical know-how by implementing “learning by seeing” and “learning by doing”
prospectives. (iv) Awareness-building campaigns and technical dissemination platforms
should be strengthened to enhance the farmers’ cognitive level. A well-structured “water-
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saving irrigation model” should be established at the national level to effectively guide
farmers to confidently use the water-saving irrigation technology and alleviate farmers’ neg-
ative concerns about the risks of adopting water-saving irrigation technology. (v) Private
and public partnerships and agricultural cooperatives should also be more responsible and
enhance the social promotion system. Increase investment in agricultural offline technical
training, optimize the content of water-saving irrigation technology-related training and
expand the coverage of water-saving irrigation technology-related training. (vi) Moreover,
farmers should be guided to use modern agricultural digital media such as websites and
mobile apps to receive online technical training and improve their ability to obtain techni-
cal information. This has great potential to provide farmers with timely information on
water-saving irrigation technologies. Innovate the form of agricultural technology training,
combine online and offline technical training, actively expand the channels for farmers to
receive technical training, provide farmers with more credible and more innovative training
methods and improve the effectiveness of technical training. (vii) Implement differentiated
guidance methods to meet the needs of different types of farmers. Different types of farm-
ers have different objectives in pursuit of agricultural production management, so they
also have different focus points in adopting water-saving irrigation technology. Therefore,
training methods with different emphases can be adopted according to different types
of farmers.

This study has some limitations. First, using cross-sectional data, this paper cannot
analyse the dynamic impact of risk aversion and technical training on farmers’ water-saving
irrigation technology adoption behaviour. Second, this article only considers water-saving
irrigation technology in agricultural resource conservation technology. Further research is
needed to evaluate the impact of risk avoidance and technical training on farmers’ adoption
behaviour of different types of resource conservation technologies. Finally, for farmers, the
cost of technology adoption is one of the critical factors affecting the adoption behaviour
of water-saving irrigation technology. This article considered the possibility of potential
measurement errors and did not include them in the model analysis. Whether this impacts
the estimation results of this article still needs further testing.
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