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Traditional community support, prevention from disasters, and mitigation
depend on the top-down mode of management regulated by the
government. This study aims to analyze the association between social
networks and its structure on the decision of households’ participation in
community. A households survey was conducted in Yanliang district of
Shaanxi province of China and 393 households were targeted. An ordered
multi classification logistic regression model was utilized to empirically analyze
the association between the variables. The results showed that social networks
have a significant positive impact on the households’ participation in
cooperatives/communities. Among other variables, network interaction,
network learning, network trust, and households’ participation in green
energy technologies and cooperatives/community showed significant and
positive correlation, but the variable network reciprocity was found to be
negatively correlated to the adoption of green energy technologies. Study
findings further revealed that, there is an interaction effect in the
participation of households’ behavioral decision-making and joining
cooperatives. Furthermore, the social experience of the head of the
household and the source of income of the family showed a significant
positive association with households’ participation in cooperatives/
communities. Based on the study findings, it is suggested that the utilization
and cultivation of households’ social network, service level of cooperatives
need to be improved.
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1 Introduction

At present, the contradiction between small farmers and the
large market presented by the simple production and operation
mode of farmers’ households is increasingly prominent. The
problem of farmer cooperation is considered an important way to
solve rural problems and is even considered a “modernization” in
the process of rural development. The only way to go is having a
relatively stable cooperative relationship that can bring the
effective continuity of cooperative benefits of farmers. The
established by the
cooperative based on members of the peasant household is an

cooperative economic organization
effective carrier connecting small peasant households with the
big market and plays an important role in the development of the
rural economy (Hakelius and Hansson 2016; Dan and Zimin
2017; Sun et al, 2022a), which improves the degree of
organization and welfare of agricultural production and
operation level (Hind 1997; Wang and Li 2011; Zhigang et al.,
2017), exerted internal and external service functions (Cook
1995), saved transaction costs (Li and Ito 2021; Irfan and
Ahmad 2022), realized factor integration and economies of
scale (Pokharel and Featherstone 2019), increased farmers’
income (Yang and Liu 2012; Ma and Abdulai 2016), and
improved agricultural production. efficiency
(LeVay 1983) the “small
farmers” and “big market,” conforms to the development

Production
solves contradiction between
trend of the market economy, and meets the development
requirements of China’s modern agriculture. At the end of
November 2021, there were 2.219 million cooperatives of
farmers legally registered in China and almost half of the
farmer households were driven by radiation. However, the
current level of farmer household cooperation is not deep
enough, the scale of cooperation is generally small, the
internal structure is relatively simple (Baoyu 2015; Jan et al,
2021), the organization is losing the service-driven ability.
Problems such as being weak and limited (Liao et al., 20165
Zhong et al., 2016) have seriously affected the development of
cooperatives and their functions, and the low participation and
willingness of members in the development of cooperatives is still
an important problem that plagues the development of
cooperatives (Chen et al, 2019; Javed et al,, 2022). Keeping
the following under consideration, this paper believes that the
existing cooperative mechanism of cooperatives has an extremely
limited effect on stimulating farmers’ cooperative behavior, and
there is the possibility of “mechanism failure”. It should be
considered from the perspective of endogenous demand to
explore the formation mechanism of farmers™ participation in
cooperative production.

In a typical rural social background, the social network of
farmers is formed mainly based on the kinship, blood and
geographical relationship between farmers, resulting in the
social interaction and lifestyle of farmers, which are deeply
affected by their social network (Hong 2016; Sun et al., 2022b;
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Nureen et al,, 2022), especially in farmers’ families as well as
production and life decision-making behavior (Warriner and
Moul 1992; Watts and Strogatz, 1998; Miao 2014; Su et al., 2022).
In recent years, more and more scholars have paid attention and
studied the role of social capital of farmers in their behavioral
decision making. Judging from the existing literature, most
studies focus on social trust, while ignoring the explanatory
power of social networks on farmers’ participation in
cooperative  decision-making; a  few scholars  have
systematically examined its impact on farmers’ participation
in cooperative decision-making from the perspective of social
capital, but lack of depth.

Keeping above into consideration, this paper draws on
existing research, based on the perspective of farmers’ social
network, uses micro-farmer survey data in Yanliang District,
Shaanxi Province in 2019, and uses the binary logistic regression
analysis method to analyze farmers’ social network and its
network interaction and network learning. There are four
dimensions of network reciprocity and network trust. First, it
discusses its influence on farmers’ participation in cooperative
behavior decision-making. Second, it analyzes the interaction
effect of the social network and income level on farmers’
participation in cooperative behavior decision making. This
has important guiding significance for understanding and
grasping the influence mechanism of the social network and
its structure on farmers’ participation in cooperative behavior
decision making and reasonably guiding farmers to participate in
cooperatives. It can enrich existing research content and provide

more references for future research.

2 Theoretical analysis and research
hypotheses

2.1 The influence of social networks on
farmers’ participation in cooperative
behavior decision-making

The social network refers to a relationship network formed
by members through interaction (Granovetter 1995). The
members of the network have a high degree of trust and share
various information resources and knowledge through mutual
learning and communication. There is a “differential pattern” of
social relations in China, and farmers’ production and living
decisions are often affected by the social network in which they
are located. The social network can help farmers alleviate the
constraints caused by information asymmetry through the
acquisition of information and other resources, and promote
the use of information. Diffusion improves farmers’ cognition
level, thereby reducing the uncertainty in farmers’ decision-
making. The higher the level of the social network, the more
favorable it is for farmers to obtain more corresponding
resources, thus enhancing the enthusiasm of farmers to
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participate in collective activities (Lu et al., 2017; Fahad and Jing
2018). Therefore, with the help of the social network, it is
beneficial to change the attitude and behavior of farmers.
Based on the theory of social networks, this paper draws on
relevant research results (Wang and Lu 2015; Wang et al., 2019;
Fahad et al., 2022a) and divides the social network of farmers into
four dimensions: network interaction, network learning, network
reciprocity, and network trust.

Network learning is the most important function of the social
network, which exists in every moment of farmers’ lives (Fahad
and Wang, 2018; Liu 2019). Members acquire knowledge and
information, accumulate experience through learning,
communication and problem solving together and through the
network learning effect. The resources flowing in the medium are
used to achieve self-improvement and achieve their own goals.
Therefore, when farmers learn about cooperatives from other
members of the social network, especially from major farmers,
technicians and relevant government staff, they will deepen their
understanding of cooperatives. When benefiting, it will enhance
their willingness to join the society, thereby affecting their own
behavior of joining the society.

Network the

communication and connection between members of a

interaction reflects degree of mutual
relationship, emphasizing that members achieve certain goals
through language or behavioral contact. Network interaction can
promote the communication of network members and the
diffusion of information and technology. The interaction
between farmers and members of the network is also a
learning process (Wang and Lu 2015; Fahad et al, 2022b),
which improves the level of cognition of cooperatives and
affects their behavior in choosing to join cooperatives.
Network reciprocity reflects the quality of the social network
(Liu 2019), which means that network members use network
relationships to coordinate and cooperate with each other’s
interests. It not only reflects the willingness and degree of
reciprocity between individuals, but also reflects the degree of
reciprocity of the individual’s status (Wang et al., 2019; Su et al.,
2021). Network reciprocity enables members of the network to
get the help they need by helping each other, exchanging
the

acquisition and transmission mechanism to speed up the

information etc. and mainly through information
spread of cooperative information, and to accelerate farmers’
learning of cooperative-related knowledge, so as to improve
farmers’ knowledge. The cognition of cooperatives will
ultimately affect the decision-making of farmers’ production
and living behaviors.

Network trust refers to the implicit understanding and
mutual trust formed by network members in long-term
exchanges or potential resource collection (Cai and Han
2012). It reflects the degree of trust between members in
mutual exchanges and allows individuals to evaluate the
actions of other individuals, thereby affecting their own

behavior, specifically the degree of recognition of the
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behavior and actions of other members within the network,
thereby imitating the behavior of its trusted members. Trust is
the
development. The higher the level of trust in the network

driving force to maintain sustainable economic
of farmers, the easier it is to achieve cooperation. From the
perspective of reducing transaction costs, network trust can
reduce transaction costs (Wang et al., 2019) and facilitate the
achievement of cooperation. Whether a farmer chooses to
participate in a cooperative will be particularly affected by the
behavior of the farmer he trusts. The greater the degree of
trust, the greater the influence of other members (Hansen
etal., 2002). From the perspective of reducing communication
costs, mutual trust among farmers can effectively reduce
communication costs and reduce barriers of cooperation
between farmers. To a certain extent, it determines whether
farmers are willing to follow the advice of others to change
their actions and promote the realization of collective action
(Cai and Zhu 2017). Therefore, this paper proposes the

following research hypotheses:

Hypothesis H1. The social network has a significant positive
impact on the choice of farmers to participate in cooperatives.

Hypothesis H2. Online learning has a significant positive
impact on farmers’ choice to participate in cooperatives.

Hypothesis H3. Network interaction has a significant positive
impact on farmers’ choice to participate in cooperatives.

Hypothesis H4. Network reciprocity has a significant positive
impact on farmers choosing to participate in cooperatives.

Hypothesis H5. Network trust has a significant positive impact
on farmers choosing to participate in cooperatives.

2.2 The interaction effect of income level
in social networks influencing farmers’
participation in cooperative decision-
making

Social networks play an important role in helping farmers
improve their income levels. They can alleviate poverty, share
risks, and improve income levels. Quantification shows that
social networks contribute 12.1-13.4% to rural income gaps
(Zhao and Lu 2010; Sun and Razzaq 2022). Qualitative social
networks improve the income status of poor farmers more
obviously (Campbell et al., 1986; Krackhardt 1995; Lai et al.,
1998; Ye and Zhou 2010). From the perspective of social capital,
Liang et al. (2014) found that social capital is beneficial for
farmers to join cooperatives and has a significant positive impact
on the income level of members. From the perspective of
mechanism, social networks influence

influence can

individuals’ human capital accumulation, occupation, and
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capital lending through mechanisms such as sharing
information, sharing risks, and improving collective decision
making, thus alleviating poverty and increasing income levels.
Research by Ma and Yang (2011) showed that farmers obtain the
necessary entrepreneurial capital through social networks, and
then promote the development of self-operated industry and
commerce, so as to achieve the improvement of income level.
However, the formation and expansion of social networks
requires not only time and energy, but also financial support,
so income levels also play an important role in maintaining and
consolidating social networks. (Wallace and Bassuk 1991;
D’Angelo and Lilla 2011). study found that income level
affects the construction of social networks, high-income
families are more able to build and expand social network, on
the contrary, low-income families hope to increase income
through network construction.

There is a dialectical relationship between the economic
base and the superstructure. Joining a cooperative has an
impact on the income level of farmers, and the income level
of farmers also affects whether they join the cooperative. The
family income of farmers has an important influence on their
participation in cooperatives. Whether cooperatives can
increase the agricultural income of farmers who join
cooperatives is the key factor for farmers to choose for
joining cooperatives (Zhang and Zhou, 2013; Li et al., 2015).
In other words, the income level of farmers not only affects the
construction of a social network, but also directly affects the
behavior of farmers who join the society. The higher the income
level of the farmers, the higher the level of social network, and
the more they can play their role in information sharing, risk
sharing, and improving collective decision making. Their
decision will be joining a cooperative. Therefore, this paper
proposes the following research hypotheses:

Hypothesis H6. The income level of farmers has an interactive
effect on the impact of social networks on farmers’ participation

in cooperative decision-making.

3 Study design and methods
3.1 Data sources and sample analysis

Data used in this article was collected by the research team
from July to August 2019, through the analysis of five villages
including Wutun town and Guanshan town in Yanling district,
Shaanxi Province, two villages in Yabai town and Louguan town
in Zhouzhi county, Xianyang, 10 villages in Dazhai town, Nugu
town, Wuquan town and Yangcun town in Yanliang district of
the city, and 1 village in Wugong town in Wugong county were
surveyed through household interviews and questionnaires.
Respondents were farmers who had no communication
barriers and were total  of

willing to cooperate. A
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420 questionnaires were distributed and 420 volumes were
recovered, of which 393 were valid questionnaires, with an
effective rate of 93.81%.

In this survey sample, from the perspective of age structure, the
age of the head of the household is mainly older than 50 years old;
from the perspective of gender distribution, the proportion of men
is relatively large, specifically, males account for 62.65%, and
females account for 37.35%. In terms of education level, 44.16%
of households with junior high school education represented the
highest proportion, and 4.82% of households with college
education or above were the least; 12.47% were party members,
and 87.53% were not party members. Physical condition of the
subjects surveyed is mainly healthy, accounting for 51.52%; the
average farmland area of the surveyed households is 6.88 mu; the
number of household labor is mainly 2-3 people, accounting for
69.72%. The main source of living of the surveyed households
43.78% went out to work, followed by farming accounts for 37.4%;
agriculture was the main business type of farmers, accounting for
57.00%, followed by agriculture-based part-time jobs, accounting
for 29.50%. In general, the basic characteristics of the
sample farmers are more consistent with the rural situation in

my country.

3.2 Variable description and main variable
measurement

3.2.1 Independent variables

The independent variable of this paper is the social
network and the assessment of its measurement variable
uses SPSS 25.0 software and adopts the factor analysis
method. First, Gronbach’s a coefficient was used to test the
reliability of the questionnaire, and the KMO test and the
Bartlett sphericity test were used to judge the applicability of
factor analysis. Among them, the overall Gronbach’s a value is
0.841 and greater than 0.5, indicating that the questionnaire
has good reliability; the KMO test value of the social network
variables is 0.814 greater than 0.5, indicating that the factor
analysis effect is good; the significance level of the Bartlett
sphericity test value is 0.00 and less than 0.05, indicating that
the characterization indicators and sample data used in this
article have passed the KMO and Bartlett tests, which are very
suitable for factor analysis. The test results are shown in
Table 1, Table 2. Then, using the principal component
factor analysis method, according to the principle that the
eigenvalue is greater than 1, and rotated by the maximum
variance method, the cumulative variance contribution rate is
70.472%, and a total of four common factors are extracted.
According to the factor load scores, the four factors obtained
by dimensionality reduction are named as network learning
(f1), network interaction (f2), network reciprocity (f3), and
network trust (f4). Based on the scores of these four common
factors and their variance contribution rates, the calculation
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TABLE 1 Variables definitions and descriptive statistics.

10.3389/fenvs.2022.951262

Variables Definition Min Max Mean
Whether to participate in a cooperative 1 =yes; 0 = no 0 1 0.1654
Income level 1 = lowest; 2 = low; 3 = fair; 4 = high; 5 = very high 1 5 2.5038
Gender 1 = male; 0 = female 0 1 0.6870
Age 1 = under 30 years old; 2 = 30-40 years old
3 = 40-50 years; 4 = 50-60 years; 5 = 60 years old; 4 = 50-60 years old; 5= 16 82 54.0127
60 years and above
Educational level 1 = no education; 2 = elementary school; 3 = junior high

school
4 = high school 5 = college and above 1 5 2.8499
Party member or not 1 =yes; 0 = no 0 1 0.1247
Health status 1 = very good; 2 = good; 3 = fair; 4 = poor; 5 = very bad 1 5 1.9389
Risk appetite 1 = lowest; 2 = low; 3 = fair; 4 = high; 5 = very high 1 5 3.2697
Family size Subject to actual investigation 1 10 4.9262
Labor force Subject to actual investigation 0 10 2.4886
Arable land (in acres) Subject to actual investigation 0 800 6.8795
Does the family have cadres? 1 =yes; 0 = no 0 1 0.0585
Social experience 1 = Ordinary farmer; 2 = Village cadre; 3 = Cooperative cadre
4 = member of cooperative; 5 = enterprise manager; 6 = other 1 5 1.2952
Number of contacts Subject to actual investigation 0 2000 72.0255
Social status 1 = lowest; 2 = low; 3 = fair; 4 = high; 5 = very high 1 5 3.5612
Source of livelihood 1 = Mainly income from migrant workers; 2 = Self-employed
3 = mainly engaged in farming; 4 = agriculture and part-time work; 5 = other 1 5 2.2163
Management Type 1 = pure agriculture; 2 = agriculture is mainly engaged in

other activities
3 = non-agricultural primarily engaged in agriculture; 4 = non-agricultural; 5= 1 4 1.5980
other
Relationship with other neighbors 1 = very discordant; 2 = discordant
3 = fair; 4 = very harmonious; 5 = very harmonious 3 5 4.2977
Village rules and regulations 1 = very bad; 2 = bad; 3 = fair; 4 = good; 5 = very good 1 5 3.8753

formula of the value of the social network index is the

following.

SN = (21.205%*f1 + 18.359%x*f2 + 17.279%f3 + 13.629%*f4)
x /70.472%

where, SN represents the social network.

3.2.2 Dependent variable

The dependent variable in this paper is the farmers’ behavior
of joining the cooperative, which is a binary variable (yes = 1,
no = 0). It is measured by the question “whether you join a
cooperative”. Among them, 65 households participate in a
cooperative, accounting for 16.54%, 328 households did not
participate in cooperatives, accounting for 83.46%.

3.2.3 Control variables

Based on previous studies (Liu J., 2017), this paper divides the
selected control variables into three parts:

Frontiers in Environmental Science

i. Farmer individual characteristics: Such as age, gender,

education level, health status, party membership, social

experience, and risk preference of the household head.

ii. Family characteristics: Such as family population, labor force,

cultivated land area, whether family members serve as cadres,

social status, number of contacts, main source of income,

business type and income level.

ili. The characteristics of the village environment: Including the
operation status of rules and regulations in the village and the
relationship between villagers.

3.3 Multicollinearity test

Since there are many independent variables involved in this
paper, in order to avoid the problem of multicollinearity between
variables, this paper conducts a multicollinearity test on all
independent variables before performing regression analysis.
The test results show that the inflation factor (VIF) of each
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TABLE 2 Results of the social network factors analysis.

Variable indicators

f1 e-learning

1. Do you often attend technical training? 0.861

2. Do you often ask others members for information about ~ 0.819
cooperatives?

3. Can you correctly understand the various information ~ 0.812
from TV and Internet without difficulty?

4. Your relatives, friends, and villagers often visit your
family?

5. Does your family, relatives, friends, and other villagers
often walk with each other?

6. Do you often solve problems with relatives, friends, and
villagers?

7. Are you willing to help others when you are busy in
form?

8. Do you often get useful information from others?

9. When your family experience difficulties, is there
someone help you to solve it?

10. Do you think people around you are honest and
trustworthy?

11. Would you like to lend something to the people
around you?

12. Do you believe in the policy information released by the
village?

Variance contribution rate (%) 21.205
KMO test value
Bartlett’s sphericity test approximates the chi-square

Cronbach’s alpha population value

TABLE 3 Multicollinearity test.

Variable Collinearity statistics
Tolerance VIF
Income level 0.923 1.083
Gender 0.953 1.05
Age 0.726 1.377
Educational level 0.759 1.318
Party member 0.943 1.061
State of health 0.812 1.232
Risk appetite 0.828 1.208
Family size 0.901 1.11
Labor force 0.885 1.13
Number of cultivated lands 0.933 1.072
Family cadre 0.594 1.682

Factor loadings

f2 network f3 network
interaction reciprocity
0.854
0.833
0.638
0.896
0.882
0.504
18359 17.279
0.814
1923.394
Variable

Social experience

Number of contacts

Social status

Source of life

Management Type

Relationship with other villagers
Rules and regulations
E-learning

Network interaction

Network reciprocity

Network trust

10.3389/fenvs.2022.951262

f4 network
trust

0.730

0.700

0.645

13.629

Tolerance

0.557
0.929
0.697
0.925
0.962
0.961
0.912
0.843
0.891
0.888
0.893

Cronbach’a

0.846

0.799

0.788

0.521

0.841
VIF
1.794
1.077
1.435
1.081
1.04
1.041
1.097
1.186
1122
1.126
1.119
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TABLE 4 Regression results of social networks affecting the decision-making model of farmers’ participation in behavior.

Join a cooperative Model 1
Coefficient S.E
Control variables
Gender -0.43 0.171
Age 0.02* 0.088
Educational level 0.13 0.474
Party membership 0.57 0.175
Health status -0.08 0.569
Risk appetite 0.09 0.364
Family size -0.15 0.161
Labor force -0.04 0.772
Number of Cultivated lands 0.05 0.162
Family cadre -2.450% 0.01
Social experience 0.67*** 0
Number of contacts 0.00 0.234
Social status 0.11 0.526
Source of life 0.26** 0.054
Management type 0.19 0.295
Relationship with other villagers 0.30 0.181
Rules and regulations -0.17 0.302
Income level 0.45%** 0.001
Core variable
Social network
E-learning
Network interaction
Network reciprocity
Network trust
Constant —6.51 0.001
Log likelihood —-148.284

*, %, 2% indicate significance at the 10, 5, and 1% confidence levels, respectively.

variable is less than two and the tolerance value is greater than
0.01, indicating that there is no multicollinearity between the
variables. Specific test results are shown in Table 3.

4 Results and analysis

4.1 Analysis of the influence of social
networks on farmers’ participation in
cooperative behavior decision making

The dependent variable in this paper is a binary variable that
is suitable for binary logistic regression analysis. The equation
fitted by logistic regression is:

In( p
1_
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Model 2 Model 3
Coefficient S.E Coefficient S.E
-0.4025 0.211 -0.4101 0.21
0.0217 0.125 0.0244* 0.09
0.1409 0.438 0.1255 0.5
0.4321 0.321 0.2372 0.604
-0.0050 0.971 -0.0207 0.885
0.0479 0.65 0.0989 0.358
-0.1253 0.254 -0.1126 0.311
~0.1060 0.501 -0.1233 0.446
0.0529 0.117 0.0620* 0.076
~2.4430 0.007 —2.555%% 0.006
0.5982 0 0.5562*** 0.002
-0.0018 0.295 0.2983 0.120
0.2179 0.23 -0.0022 0.237
0.2157 0.111 0.2369* 0.092
0.1566 0.398 0.2211 0.241
0.2860 0.217 0.2573 0.277
-0.1925 0.24 -0.1773 0.283
0.4278 0.002 0.4692*** 0.001
10531+ 0.003

0.3542% 0.0330

0.4530%* 0.0140

-0.1342 0.3990

0.4351%¢ 0.0140
-6.5530 0.001 -7.2524 0.000
~143.632 ~139.649

where P represents the probability of an event occurring, 1-p
represents the probability that the event does not occur, and the
value of p ranges from 0 to 1. a are constant terms, X1, X3,..., X-1,
X,, are independent variables, representing various factors that
can affect the probability of event occurrence, f3;, f,,.... f,_1> B,
the regression coefficients of the corresponding independent
variables. The specific regression analysis results are shown in
Table 4:

This paper constructs three models. Model 1 only introduces
control variables, Model two introduces core variables on the
basis of Model 1, and Model three introduces four dimensions of
core variables on the basis of Model 1. When the core variable is
introduced, the log-likelihood value of Model two changes from
-148.284 to -143.632, indicating that the social network has an
improving effect on the model after processing the control
variable. From the results, the social network index passed the
significance test at the 0.01 level and the regression coefficient
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was positive, indicating that the social network had a significant
positive impact on the decision of farmers to participate in
In Model 3,
learning, and network trust all have positive effects on

cooperatives. network interaction, network
farmers’ choice to participate in cooperatives, and all have
passed the 0.05 level significance test, and the research
hypotheses H1, H2, H3 and H5 have been verified. Further
analysis shows that the social network has a greater influence
on the behavior of farmers choosing to participate in
cooperatives than the income level, and different dimensions
of social networks have different influences on the behavior of
farmers choosing to participate in cooperatives. Among them,
the influence of network interaction is significant. Next derives
the online trust and finally online learning. This indicates that the
higher the frequency of farmers’ network interaction, the
stronger the network learning ability, and the higher the
degree of network trust, the higher the level of social network,
and the greater the possibility of farmers making decisions about
participating in cooperatives. Specifically, farmers can obtain
valuable information from other network members through
interactive communication and learning on the Internet and
improve their own awareness of cooperatives. The higher the
degree of trust among network members, the easier it is to listen
to and imitate the production and business behaviors of other
members, and it is also easier to obtain support mainly in terms
of funds, labor, and technology. The impact of network
reciprocity on farmers’ participation in cooperative behavior
decision-making is negative, which is contrary to our
expectation, that is, the research hypothesis H4 has not passed
the verification. The explanation for this is: the higher the degree
of network reciprocity, the easier it is for farmers to solve
problems with financing needs, production and operation, and
living problems with the help of network members such as
relatives, friends, neighbors, etc, while the willingness
decreases. Therefore, the regression results will show a
negative impact on the relationship.

Among the control variables, the age of the head of the
household, social experience, income level, main source of
livelihood, and cultivated land have a positive impact on the
choice of farmers to participate in cooperatives, and passed the
10, 1, 1, 10, and 10% levels of significance, respectively which is
also consistent with the research expectations. It shows that the
age of the household head, social experience, income level, main
source of livelihood, and cultivated land area all have a positive
role in promoting the choice of farmers to participate in
The that

agricultural production have certain requirements on their

cooperatives. reason is farmers engaged in
physical fitness. As farmers grow older, their labor capacity
and physical strength will gradually decline, their income
sources will also decrease, and the demand for joining the
cooperatives will become stronger. The richer the social
experience of the farmers, the wider the network of contacts

they have accumulated, the more channels they can obtain from
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various information sources, and higher the quality of the
information, the more conducive the farmers are to realize the
benefits brought by the cooperative, and then make the decision
to participate in the cooperative. In rural areas, generally
speaking, the higher the income level of farmers, the more
idle funds they have and the stronger their desire to invest.
Cooperatives have the function of sharing risks and a guaranteed
investment option. The more farmers rely on agricultural
income, the more likely they are to be impoverished.
Therefore, the demand for developing specialized production
and management, and improving income levels is stronger, and
the need to improve the degree of agricultural organization is also
more urgent, and the possibility of participating in cooperatives
is greater. The larger agricultural land, the greater the demand for
human, material and financial resources for farmers, and the
greater the risks of agricultural production that farmers face, and
cooperatives can provide them with the social services and risk
prevention and control they need. However, the influence of
whether a family member serves as a cadre is negative, with a
significance level of 1%. The reason may be that farmers who
serve as cadres have rich knowledge reserves and a broader vision
than ordinary farmers. They have certain insight and avoid
market risks and grasp the market. The ability to exploit
opportunities, they know how to spread risks, and they will
not invest all the funds in the cooperative, which has a negative
effect on the joining behavior of other farmers who trust him.

4.2 Analysis of the effect of the interaction
between the social network and the
income level on farmers’ participation in
cooperative behavior decision making

For the question of whether there is an interaction between
social network and income level in the decision-making of
farmers’ participation in cooperative behavior and whether it
is a complementary effect or a substitute effect, this paper adds an
interaction term to Model 3) and Model 4). Table 5 shows the
specific regression results.

From the model estimation results in Table 5, it can be seen
that the Prob > chi2 values of the four models are all 0.000, which
indicates that the fitting effect of the models is good. In model 1),
social network, income level, whether there are family cadres, and
social experience passed the 1% significance test. In model 2),
network interaction, network learning, and network trust all
passed the significance test at the 5% level, but network
reciprocity was not significant. Among the control variables,
income level, whether family members serve as cadres, social
experience, age, number of cultivated land and source of life
passed the significance test at the levels of 1, 1, 1, 10, 10, and 10%
levels, respectively. In model 3), the influence of social network
and income level on farmers’ choice to participate in cooperatives
is positive, and both have passed the significance test at the 1%
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TABLE 5 Regression results of social network and income level interactively affecting farmers’ participation in cooperative decision-making model.

Variables Model (1) Model (2) Model (3) Model (4)
Coefficient S.E Coefficient S.E Coefficient S.E Coefficient S.E
Core variable
Social network 1.053%** 0.003 27714 0.008
E-learning 0.354** 0.033 1.242%0* 0
Network interaction 0.453** 0.014 0.585 0.159
Network reciprocity -0.134 0.399 0.111 0.744
Network trust 0.435** 0.014 1.093*** 0.001
Interactive term
Income level * Social network -0.547% 0.078
Income Level* e-Learning —0.356*** 0.002
Income Level*Internet Interaction -0.052 0.676
Income Level*network Reciprocity -0.101 0.374
Income level * Internet Trust —0.274*** 0.008
Control variable
Income level 0.428*** 0.002 0.469* 0.001 0.486*** 0.001 0.409*** 0.006
Gender -0.403 0.211 -0.41 0.21 —-0.423 0.192 —0.582* 0.093
Age 0.022 0.125 0.024* 0.09 0.018 0.205 0.029* 0.058
Educational level 0.141 0.438 0.126 0.5 0.160 0.378 0.153 0.437
Party member 0.432 0.321 0.237 0.604 0.418 0.336 0.231 0.635
State of health -0.005 0.971 —-0.021 0.885 -0.01 0.943 -0.095 0.527
Risk appetite 0.048 0.65 0.099 0.358 0.058 0.587 0.129 0.254
Family size -0.125 0.254 -0.113 0.311 -0.112 0.306 -0.072 0.536
Labor force -0.106 0.501 -0.123 0.446 -0.106 0.506 —-0.044 0.793
Number of cultivated lands 0.053 0.117 0.062* 0.076 0.049 0.153 0.05 0.165
Family cadre —2.4434%* 0.007 —2.555%** 0.006 —2.491*** 0.007 —3.461*** 0.002
Social experience 0.598¢ 0 0.556*** 0.002 0.595%* 0 0.709** 0
Number of contacts -0.002 0.295 0.298 0.12 -0.002 0.361 -0.003 0.182
Social status 0.218 0.23 —-0.002 0.237 0.297 0.117 0.397* 0.051
The source of life 0.216 0.111 0.237* 0.092 0.204 0.132 0.3372%* 0.027
Management Type 0.157 0.398 0.221 0.241 0.137 0.463 0.154 0.434
Relationship with other villagers 0.286 0.217 0.257 0.277 0.266 0.252 0.129 0.602
Rules and regulations -0.193 0.24 -0.177 0.283 -0.216 0.192 —-0.228 0.189
Constant —6.553 0.001 —-7.252 0 —-6.739 0.001 -7.714 0
LR chi2 64.9 72.87 68.05 94.19
Prob > chi2 0 0 0 0
Log likelihood —143.632 —139.649 -142.06 -128.99

*, ¥, 2% indicate significance at the 10, 5, and 1% confidence levels, respectively.

level. The level of significance test further shows that both social
networks and income levels are conducive to farmers’ decision to
participate in cooperatives, and there is a substitution effect
between social networks and income levels. It is assumed that
with the increase of income level, the influence of social network
on farmers’ decision to participate in cooperatives is weakened.
Hence the research hypothesis H6 is verified.

In model 4), the influence coefficients of the four
dimensions of social network and income level on farmers’
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participation in cooperative decision-making are all positive,
and income level, network learning, and network trust all pass
the 1% significance test. Furthermore, gender, age, social status,
source of life, whether family members served as cadres, and
social experience passed the significance tests at the levels of 10,
10, 10, 5, 1 and 1%, respectively. The influence coefficient of
whether family members serve as cadres is negative. From the
perspective of the sign of the influence coefficient, the
interaction coefficients of the four dimensions of the social
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TABLE 6 Robustness test regression results.

10.3389/fenvs.2022.951262

Join a cooperative Model (5) Model (6) Model (7) Models (8)
Coefficient S.E Coefficient S.E Coefficient S.E Coefficient S.E
Core variable
Social network 0.617*** 0.01 1.442%* 0.012
E-learning 0.195%* 0.032 0.707*** 0.000
Network interaction 0.242** 0.014 0.312 0.157
Network reciprocity -0.085 0.345 0.063 0.73
Network trust 0.248** 0.011 0.621** 0.001
Interactive term
Income level * social network -0.288* 0.093
Income Level* eLearning —0.206*** 0.001
Income Level*Internet Interaction -0.024 0.725
Income Level*network reciprocity -0.060 0.326
Income level * Internet trust —0.154*** 0.01
Control variable
Income level 0.240%** 0.001 0.261* 0.001 0.263*** 0.001 0.220%** 0.006
Gender -0.217 0.231 —-0.243 0.186 -0.227 0.213 —-0.321* 0.095
Age 0.011 0.148 0.013 0.103 0.010 0.226 0.016* 0.063
Educational level 0.068 0.494 0.057 0.577 0.082 0.415 0.061 0.562
Party member 0.226 0.353 0.127 0.616 0.212 0.383 0.123 0.643
Health status -0.018 0.826 —-0.024 0.765 —-0.024 0.764 -0.070 0.414
Risk appetite 0.031 0.595 0.063 0.286 0.033 0.567 0.082 0.181
Family size -0.065 0.275 —-0.062 0.312 -0.061 0.314 -0.036 0.562
Labor force -0.066 0.44 -0.070 0.416 —-0.068 0.43 -0.032 0.717
Number of cultivated lands 0.033* 0.095 0.038* 0.065 0.031 0.124 0.033 0.111
Family cadre —1.337%%* 0.005 —1.415%** 0.005 —1.337*4** 0.005 —1.813*** 0.001
Social experience 0.343*** 0.000 0.325%%* 0.002 0.338*** 0.001 0.403*** 0.000
Number of contacts -0.001 0.338 -0.001 0.227 -0.001 0.389 -0.001 0.178
Social status 0.129 0.194 0.166 0.111 0.164 0.109 0.227** 0.042
Source of life 0.124 0.105 0.134* 0.089 0.118 0.125 0.181** 0.032
Management type 0.077 0.453 0.113 0.281 0.065 0.532 0.075 0.496
Relationship with other villagers 0.134 0.288 0.126 0.323 0.123 0.327 0.062 0.642
Rules and regulations -0.110 0.23 —-0.100 0.28 -0.118 0.203 -0.124 0.198
Constant —3.566 0.001 —3.947 0.000 -3.606 0.001 -4.207 0.000
Prob > chi2 0.000 0.000 0.000 0.000
Pseudo R2 0.1886 0.209 0.1955 0.2671
Log likelihood —142.8691 —139.288 —141.656 —129.043

*, ¥, 2% indicate significance at the 10, 5, and 1% confidence levels, respectively.

network and the income level are all negative, which means that
the four dimensions of the social network and the income level
have a substitution effect in improving the possibility of farmers
participating in cooperatives. The effect of the four dimensions
of the network on improving the possibility of farmers making
decisions to participate in cooperatives will weaken with the
increase of income level, or in other words, with the
improvement of the four dimensions of the social network,
the income level will affect farmers’ decision-making to
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participate in cooperatives. The impact is waning. Among
them, the interaction items of online learning, online trust,
and income level all passed the significance test at the 1% level,
but the interaction items of online interaction and online
reciprocity and income level were not significant. It shows
that income level mainly affects farmers’ participation in
the
interaction between the two dimensions of online learning

cooperative  behavior  decision-making  through

and online trust.
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4.3 Robustness check

In this paper, binary probit regression analysis is used to test the
robustness of the model in Table 5. The specific test results are
shown in Table 6. It can be seen from Model 5) that the influence
coefficients of social network and income level on farmers’ choice to
participate in cooperatives are both positive and have passed the 1%
significance test. In Model 6), income level, online learning, online
interaction, and online trust significantly and positively affect
farmers’ participation in cooperatives, with significance levels of
1, 5, 5, and 5%, respectively. In Model 7), the social network
positively affects farmers’ participation in cooperative behavior
decision-making at the 5% level of significance, but the
interaction term between the social network and income level
has a negative impact on farmers’ choice to participate in
cooperatives. The significance test shows that income level has a
substitution effect on the social network. In Model ), the income
level, online learning, and online trust have a positive impact on the
choice of farmers to participate in cooperatives at the 1% significance
level. The interaction items of the four dimensions of the social
network and the income level have a negative impact on the farmers’
choice to participate in cooperatives. Among them, the interaction
items of online learning, online trust, and income level have passed
the significance test at the 1% level. The interaction terms of network
reciprocity and income level did not pass the significance test. These
test results are consistent with the regression results of the original
model (Table 5). Additionally, the sign of the regression coefficient
of the control variable is consistent with the regression results of the
above model (Table 5), and the coefficient value does not change
much. Therefore, the above model has passed the robustness test,
and the research conclusions are relatively robust.

5 Conclusion and policy implications
5.1 Conclusion

In this paper, the binary logistic model is used to empirically
analyze the relationship between social networks and farmers’
behavior in joining the cooperative. Finally, the following
conclusions are drawn: both the social network and income
level have a significant positive impact on farmers’
participation in cooperative behavior decision making, and the
social network has the greatest effect. The social network has a
significant positive impact on farmers’ participation in
cooperative behavior decision making, mainly through
network interaction, network learning, and network trust, but
network reciprocity is negatively and insignificantly correlated
with it. Income level has an interaction effect on the influence of
social network on farmers’ participation in cooperative behavior
decision-making. Among them, network learning and network
trust have a significant substitution relationship with income

level when increasing farmers’ participation rate. In addition to
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social network, income level and their interaction terms, which
significantly affect the decision-making behavior of farmers
participating in cooperatives, factors such as farmers’ social
experience, whether family members serve as cadres, and
main sources of life also have an important impact on
promoting farmers’ participation in cooperatives. Among
them, the social experience of the head of the household and
the main source of income of the family have a significant
positive impact on the behavioral decision-making of farmers
participating in the cooperative; whether a family member serves
as a cadre has a significant negative impact on it.

5.2 Policy implications

Based on the above research conclusions, this paper believes
that:

1. For the grass-roots government: while actively advocating
farmers’ participation in cooperatives, they should pay
attention to the utilization and cultivation of farmers’
social network. First, we carry forward the traditional rural
atmosphere of “pro-mutual benefit and trust”. Strengthen the
construction of a rural cultural environment and create a good
rural cultural environment. By improving rural cultural
facilities, leisure facilities, and organizing cultural activities,
farmers can improve the cultural life of households and
improve interaction and trust among the residents. Second,
promote the formation of higher trust between farmers and
village cadres. Actively guide and organize farmers to
participate in collective activities such as skill training and
encourage farmers to learn, interact, and communicate with
technicians and village cadres to improve their skills. Create
more opportunities for farmers to participate in politics and
improve communication and understanding between farmers
and village cadres. Finally, strengthen the publicity and
promotion of cooperatives and related policy information.
Make full use of the social network of farmers, through its
information acquisition, transmission, and risk avoidance
mechanisms, so that farmers can grasp information,
accumulate knowledge and experience through mutual help
and learning interaction, and achieve the purpose of
improving their own awareness of cooperatives.

2. For cooperatives: First of all, it is necessary to continuously
improve its service level. Regular production, sales and
agricultural technology training for members; for non-
member farmers, the model cooperatives take the lead, and
cooperate with village cadres to carry out “online + offline”
reporting meetings to report their business status and benefits
obtained by members, and collect the production of ordinary
farmers. Technical problems in operation, strengthen the
publicity and training of farmers who have not joined the
cooperative, improve the skills level of farmers and their
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awareness of cooperatives, so that they have a clear
understanding of the benefits of participating in
cooperatives as well as to attract more future farmers.
Link farmers especially for those whose income level is
low and mainly depends on agricultural income, they
should be patiently guided and publicized. They have a
higher demand for increasing their income and obtaining
production, supply, and marketing services, and they are
more likely to choose to join cooperatives.
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