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Abstract. In the last decade, complex systems in the form of network structures
have become a popular research topic. Various biological, technological, trans-
portation, social, and many others, have been modelled and analyzed as complex
networks. In recent years, stakeholders of rural development have played a key
role in solving rural problems. However, most of the previous studies have focused
on only a few stakeholders (e.g., farmers, merchants, and local governments). A
systematic analysis of stakeholders related to rural development is lacking. A
true solution to rural development problems requires the collaboration of all rural
stakeholders. Therefore, this study analyzes the stakeholder cooperation aspects
of rural development issues from the perspective of complex networks. The case
data of territorial development is modelled as a bimodal social network using
Sichuan province in the southwest region as an example. The network is then
observed in terms of global and local structure. The results show that all prob-
lems can be solved by at least two stakeholders, thus indicating the potential for
cooperation in solving rural development problems. Local government, grassroots
protection agencies, and villagers are the most influential stakeholders, with the
highest centrality, intermediate, and eigenvector centrality. Villager satisfaction,
infrastructure funding, farmers’ legal rights, agricultural technology guidance, and
industrial homogenization were the most influential impact issues. With an inter-
action density of 0.814, there were three core stakeholders and 14 core issues with
close relationships. The core stakeholders accounted for 50% of the total stake-
holders, while the core issues accounted for 82.35% of the total issues. In addition,
three effective strategies to promote stakeholder collaboration were proposed and
validated in this paper. After implementing the strategies, the collaborative net-
work density increased from 1.242 to 2.652. This study not only helps researchers
to understand the complex interrelationships between stakeholders and issues, but
also helps practitioners to promote effective collaborative strategies.

Keywords: rural development · stakeholders · two-mode network · strategic
research
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1 Introduction

With the implementation of the rural revitalization strategy, the production and lifestyle
of farmers have been significantly improved, and the per capita net income has been
significantly increased. However, there is still a big gap in the full realization of rural
development goals [1]. Macroscopic policy-based development guidance is hardly uni-
versal and has great limitations in promoting revitalization in different regions. There-
fore, it is very important to conduct targeted policy guidance and industrial development
according to the development situation and location advantages of different regions.

Social network analysis is a set of theories andmethods for analyzing the structure of
social relationships and their properties. It mainly analyzes the structure of relationships
constituted by different social individuals [2]. Unlike traditional social network analysis,
which studies relationships within the same set of entities, bimodal network analysis
studies relationships between two sets of entities. It can show the problems that can be
solved together through them and the problems that are interconnected. In the process of
rural development, the problems encountered in rural development and the cooperative
relationshipbetweendifferent stakeholders happen tobe twodifferent entities. Therefore,
the bimodal network in this study can not only explain the network characteristics of
stakeholder collaboration, but also depict a roadmap for stakeholders to cooperate to
promote the solution of regional rural development problems and rural revitalization.

The innovation of this paper is to use the bimodal social network analysis method to
analyze the corresponding problems in rural development and the relationship between
stakeholders. The bimodal networkmodel can better avoid human interference andmake
the resultsmore accurate for such social issues.We used eight villages in seven regions of
China to collect expert data through a structured questionnaire. Subsequently, a bimodal
networkmodel was used to analyze the differentiated issues and stakeholders in different
regions. Finally, we obtained the salient problems and stakeholder conflicts in different
regions and proposed targeted policy advice for rural reform and development.

This paper is divided into five parts. Part I and Part II introduce the relevant research
and background. Part III includes data acquisition and model analysis, describing the
data sources and bimodal social network model. The fourth part presents a research
analysis of the problems and stakeholders of rural development. Finally, rural devel-
opment strategies and policy recommendations for locality are proposed. The method
can accurately explore the development direction with regional characteristics, which is
conducive to promoting the implementation of a rural revitalization strategy.

2 Literature Review

With the shift of stakeholder theory from a binary perspective to a network perspective,
stakeholder collaboration has been emphasized as a newgoal of stakeholdermanagement
[3]. Stakeholder collaboration is a process in which a group of autonomous stakeholders
participates in a problem domain, using common rules, norms, and structures to take
actions or make decisions on issues related to the domain [4] Due to the characteristics
of autonomous stakeholders, factors such as different and competing interests, conflict-
ing views, and complex relationships may hinder the collaborative process [5]. In the
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study of rural development issues, there are often multiple stakeholders with conflicting
interests and mutual influence. The success of stakeholder collaboration relies heavily
on coordinating the voices of stakeholders, so it is necessary to understand the prominent
role of stakeholders in the collaborative process.

Based on the stakeholder salience model proposed by Mitchell [6], power is one of
the most critical attributes. Power is defined as the ability of a social actor to change the
behavior of others to suit his or her intentions despite resistance [7]. In the context of
stakeholder collaboration, the power of stakeholders can be derived from their attributes
and structural position [8]. The resource dependence perspective of stakeholder power
and the network perspective complement each other by emphasizing that to understand
stakeholder power, it is important to study the power relations of stakeholders in the
collaborative network and the resources they have. The power advantage of stakeholders
may arise from the position they occupy in the network, if they can control the flow of
information and knowledge in the system, or if they have easy access to key resources
in the network. Mote [9] investigated the complexity of R&D environments based on
a dual-model SNA. Lin et al. [10] applied a dual-model SNA to investigate the power
of stakeholders over social responsibility issues. In most studies using bimodal network
SNA, one node set refers to the involved population and the other node set refers to the
events (e.g., barriers and problems), and this research case provides a reference for this
study.

In summary, previous studies have shown that the dominance of various firms in
the countryside develops, and the stakeholder hinder development. At the same time,
previous research on stakeholder power and stakeholder collaboration has shown that
the greater the power of stakeholders, the greater their influence on problem areas.
Existing research has rarely explored how to effectively remove various targeted barriers
to rural development. This is inseparable from the actions of relevant stakeholders.
To effectively overcome barriers to rural development, different stakeholders need to
collaborate to provide different resources. Therefore, it is important to examine the
influence of stakeholders on various issues of rural development.

3 Methodology

This study followed four steps: (1) identifying rural development-related stakehold-
ers and impact issues, and (2) describing stakeholders’ power over impact issues. (3)
Develop a bi-modal SNA model. (4) Develop and validate strategies for regional rural
development. In this study, we selected Pu Jiang County of Sichuan Province in the
southwest region as an example for data collection de-regional analysis (Fig. 1).

3.1 Identification of Stakeholders and Impact Issues Related to Rural
Development

This study used semi-structured interviews to collect data, and then conducted a bimodal
social network analysis of them. First, based on the literature review, semi-structured
interviews were used to identify issues and stakeholders. It is worth noting that the
impact issues identified in the literature may be highly correlated and synonymous.



2052 X. Luo et al.

Fig. 1 The research process, corresponding methodology, and results

For example, “similar resources for enterprise development” and “homogenization of
industrial structure” are synonymous issues. Therefore, semi-structured interviews can
be conducted to help identify synonymous issues. Second, there are three main reasons
for using semi-structured interviews. First, the purpose of this study was to investigate
stakeholder power over rural development impact issues. Then, there is no project to
record data on the influence of the involved population on regional rural development
issues, and we need to collect data from experts. Second, semi-structured interviews
can provide a great deal of information through the interaction between the interviewer
and the interviewee [11]. The reliability of the data can be ensured through informa-
tion sharing between interviewees [12]. Third, previous studies have demonstrated that
interviewing and SNA methods can be well combined [13]. Specifically, data collected
from interviews can be seamlessly used in SNA models.

In the course of the literature review, we initially identified 13 barriers, as shown
in Table 1. Similarly, based on the study by Teng et al. [14], a list of six stakeholder
groupswith the authority to facilitate the removal of these barrierswas initially identified.
These six types of stakeholders include Local government, farmers, grassroots cadres,
basic security institutions, banks, andCurrent industrial and commercial enterprises. The
study also conducted semi-structured interviews to help identify synonymous issues and
stakeholders related to rural development.

A pilot study was conducted to confirm the validity and reliability of the identified
stakeholders and the associated barriers to rural development. By sending invitations
to participate in the pilot study to 20 local experts in Pu Jiang County, Chengdu, and
Sichuan, 11 of them expressed their willingness to participate. 11 experts had more than
5 years of research or grassroots work experience in rural development. Six of them
were experts from local rural development centers, three were rural grassroots cadres,
and two were leaders of manufacturing companies. The 13 barriers identified in the
literature review, as well as the six stakeholders, were sent to the 11 experts via email
for their comments and suggestions. The experts were asked to answer the following
questions. (1) Were there any barriers and stakeholders identified in the literature review
that was not relevant to rural development? (2) Were these barriers and stakeholders
appropriately selected? (3) Are there additional barriers or stakeholder groups that could
be included? These responses suggest that the experts’ opinions strongly align with the
barriers identified in the literature review.
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Table 1. Barriers affecting the rural development

Code Factors Main references

F1 Infrastructure construction capital [15] (Liu, et. al., 2022)

F2 Industrial village governance structure [16] (Yu, et. al., 2021)

F3 Main capacity building of farmers [17] (Zhu, 2022)

F4 Grassroots cadre pressure [18] (Yang, 2020)

F5 Industry overinvestment [19] (Simona, et. al., 2014)

F6 Will of famers [19] (Simona, et. al., 2014)

F7 Blind governance [19] (Simona, et. al., 2014)

F8 Cadre achievement [20] (Liu, et. al., 2021)

F9 Legal rights of farmers [21] (Pu and Yuan, 2019)

F10 Villagers satisfaction [22] (Zhan, 2021)

F11 Agricultural capitalization [22] (Zhan, 2021)

F12 Rural cultural construction [23] (Wu and Jie, 2019)

F13 Rural environmental governance [24] (Zeng, 2021)

F14 Agricultural technical guidance [24] (Zeng, 2021)

F15 Rural credit [25] (Du, 2021)

F16 Policy stability [25] (Du, 2021)

F17 Industrial homogenization [24] (Zeng, 2021)

3.2 Data Collection-Exploring Stakeholders’ Power Status in Rural Development
Issues

To explore the power status of the identified stakeholders over the barriers to rural devel-
opment, a full semi-structured interview questionnaire was subsequently administered.
In this study, the complete questionnaire was divided into three parts. A brief description
of the study was given at the beginning of the questionnaire. In the second part, basic
information about the respondents was collected, including their type of organization
as well as their job position. In the final section, respondents were asked to assess the
ability of six stakeholder groups to influence each of the 13 barriers through the use of
1 (yes) or 0 (no).

The target respondents of the questionnaire survey were limited to those who are
genuinely involved in village-related development industries. To increase the sample
size, this study used a snowball sampling technique. Snowball sampling can sample
many people through respondents’ social networks and is particularly useful when the
desired respondents need to have relevant experience in certain fields [26]. Initially, 11
experts involved in the pilot study were invited to distribute the questionnaire among
colleagues, business partners, and senior practitioners they knew who had extensive
knowledge and experience in rural development. Likewise, respondentswere encouraged
to distribute the questionnaire to their colleagues after completing it, thus satisfying the
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snowball sampling technique. The questionnaire was distributed to respondents through
the largest academic online survey platform in China, i.e., in the form of an online form.

The online questionnaire received 78 valid responses with a return rate of 34.6%.
67.6% of the respondents had more than 5 years of experience in rural development
engagement. More than 15.7% of these respondents had more than 10 years of experi-
ence.Respondents represented a variety of involved people, such as grassroots cadres and
local businesses. The balanced respondent profile reduced the bias of the questionnaire
and improved the representativeness of the sample.

3.3 Building a Dual-Mode SNA Model

Bimodal network analysis is a special form of a complex network. Its nodes can be
divided into twodifferent sets.Andonly links are developedbetween the nodes belonging
to different sets. In this study, data analysiswas conducted using bimodal social networks,
with 13 barriers and 6 relevant stakeholders as bimodal sets.

3.3.1 Constructing a Stakeholder-Barrier Adjacency Matrix

The elements of the stakeholder-barrier adjacency matrix are the right status of the
stakeholders to the barriers. The stakeholder-barrier adjacency matrix (Z) consists of a
set of stakeholders (X) and a set of barriers (Y). Xi represents each of the 6 identified
stakeholders. Yj represents each of the 13 barriers. aij represents a stakeholder Xi who
can address barrier Yj. We define it as follows.

aij = 1, Barrier Yj can be addressed by stakeholder Xi.
aij = 0, Barrier Yj can not be addressed by stakeholder Xi.
In the stakeholder-barrier matrix, two stakeholders can be considered as co-

participating if they can solve the same barrier. Then, he can be captured by the
stakeholder-stakeholder matrix of co-participation. The stakeholder-stakeholder matrix
was constructed by calculating the barriers to co-participation between stakeholders.
According to Li et al. [27], the co-participation barrier wij between stakeholders xi and
xj can be calculated by Eq. (1).

wij =
{
card

(
Xi ∩ Xj

)
, i �= j

0, i = j
(1)

Xi denotes the set of barriers that can be addressed by stakeholder xi. Xj denotes the
set of barriers that can be addressed by stakeholder xj.

The (i, j)th element of the stakeholder-stakeholder matrix can be defined as the
number of barriers that both stakeholder i and stakeholder j have to influence to solve.
This value can be interpreted as the similarity of power of different stakeholders to
indicate their potential for cooperation [28]. Similarly, a barrier-barrier matrix can be
created, where the ij-th element of the barrier-barrier matrix indicates the number of
stakeholder groups with power over both barrier i and barrier j. This can be interpreted
as resource similarity between the two barriers.
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3.3.2 Visualizing and Measuring Stakeholder Barrier Networks

Based on the stakeholder-barrier adjacency matrix, the visualization of stakeholder-
barrier networks was developed using Ucinet software. Four indicators reflecting the
bimodal social network, namely eigenvector centrality, mediator centrality, degree
centrality, and core/periphery structure, were used in this study [29].

Feature Vector Centrality: Feature vector centrality is ameasure of the influence of its
neighboring nodes. Eigenvector centrality is based on the belief that a node is important
if its neighboring nodes are important. If the eigenvector centrality of a rural develop-
ment problem is high, the problem can be solved by most of the important stakeholders;
similarly, if the eigenvector centrality of a stakeholder is high, it means that the stake-
holder can handle most of the critical rural development problems. According to [30],
the eigenvector centrality of nodes in a network can be measured by Eq. (2).

Ce =
√

1

2n0
(2)

n0 denotes the size of the vertex set to which the node belongs.

Intermediary Centrality: Intermediary centrality is an indicator of a node’s strategic
position in the network, meaning that it can alter or impede the flow of information
through it. Stakeholders with high intermediary centrality havemore influence in dealing
with the problem. An issue with high intermediary centrality indicates that the issue
requires more collaboration among the stakeholders involved. Mediation centrality can
be calculated from Eq. (3).

CB(i) =
N∑
j

N∑
k

gwjk(i)

gwjk
, j �= k (3)

gjk denotes the sum of the total number of binary shortest paths between two nodes and
gjk(i) is the number of routes passing through k.

Degree Centrality: Degree centrality is ameasure of the even connectivity or popularity
of a node and its vulnerability to capture any flow in the network [29] In the two-
mode SNA model, the degree centrality of a node in a set corresponds to the ratio
of the number of links on that node to the total number of nodes in the other set.
Accordingly, in stakeholder-barrier networks, stakeholders with high centrality are more
capable of handling problems, and problems with high centrality can be solved by more
stakeholders. According to [31], degree centrality can be measured by Eq. (4).

CD(K) = degk =
N∑
J

Akj (4)

K is the focal node, j denotes the other nodes, N denotes the total number of nodes,
and Akj is an element of the stakeholder-barrier adjacency matrix.
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Core-periphery structures are commonly found in social networks. They are usu-
ally decomposed into a tightly cohesive core and a peripheral, loosely connected periph-
ery. Nodes in edge positions are only relatively closely related to certain core nodes,
while peripheral nodes are sparsely connected and have a scattered edge distribution.
In a stakeholder-deficient network, the stakeholders in the core position are considered
to be the key stakeholders who play a role in network coordination [32]. Thus, the
core-periphery network structure can be tested by Eqs. (5) and (6).

ρ =
∑
i,j

aijδij (5)

δij

{
1 if ci = core or cj = core
0 otherwise

(6)

aij refers to the presence or absence of nodes in the observed data, ci indicates the class
to which node i belongs, and δij indicates the presence or absence of nodes in the ideal
structure.

4 Results and Discussion

4.1 Stakeholder-Barrier

Stakeholder entitlement status on the barrier can be determined when more than 80% of
the respondents believe that the stakeholder group influences the barrier. This principle
has been used by [33] to conduct a similar study. The developed stakeholder-barrier
adjacency matrix is shown in Table 2. Regarding the influence of different stakeholder
groups, Table 2 shows that S1 (government) can address the most barriers (16 barriers)
among the stakeholder groups, followed by S2 (grassroots protection agencies) and S3
(villagers). Similarly, for stakeholders who need to address these barriers, F10 (villager
satisfaction risk) requires the most stakeholders (5), followed by F1 (infrastructure con-
struction funding risk), F2 (industrial rural governance structure improvement risk), and
F9 (farmers’ legal rights risk).

Four stakeholder groups, S1 (government), S2 (grassroots protection agencies), S3
(villagers), and S6 (grassroots cadres), have a strong power over the basic governance
barriers (F1, F2, F5, F12, and F13). On the technical side, each stakeholder can influence
at least five barriers. 2 stakeholders have high power over governmental development
barriers (F4, F8, F9, F16), including S1 (government) and S2 (grassroots guarantee
agencies). The 2 stakeholders with higher power over industrial development barriers
(F5, F11, F14, F15, F17) are S1 (government) and S4 (Local business enterprises).

By converting the stakeholder-barrier matrix into a barrier-barrier matrix, as in Table
3, the resource similarity of the barriers can be examined, with more than 95% of the
barrier-barrier matrix being greater than.

This indicates that each pair of barriers can be said to be addressed by at least one of
the stakeholder groups. The matrix indicates that four stakeholder groups can influence
both barriers F1 (risk of infrastructure construction funding) and F10 (risk of villager
satisfaction), which implies that the pair of barriers has a high resource similarity and
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Table 3. Barrier-barriers matrix

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 F15 F16 F17

F1 4

F2 3 4

F3 2 3 3

F4 2 3 3 3

F5 1 1 1 1 2

F6 1 1 1 1 0 2

F7 3 3 2 2 1 0 3

F8 3 2 2 2 1 0 2 2

F9 3 3 3 3 1 2 2 2 4

F10 4 4 3 3 1 2 3 2 4 5

F11 2 1 1 1 2 1 1 1 2 2 3

F12 3 4 3 3 1 1 3 2 3 4 1 4

F13 3 4 3 3 1 1 3 2 3 4 1 4 4

F14 2 3 3 3 2 1 2 2 3 3 2 3 3 4

F15 2 1 1 1 2 1 1 1 2 2 3 1 1 2 3

F16 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1

F17 2 3 3 3 2 1 2 2 3 3 2 3 3 3 1 1 4

requires action by similar stakeholder groups. Similarly, the matrix represents several
pairs of barriers with the least resource similarity, such as F5 (risk of overinvestment in
the industry) and F6 (risk of farmers’ willingness). This suggests that the pairs of barriers
are very different from each other and require different actions by different stakeholders
to address them.

By converting the stakeholder-barrier matrix into a barrier-barrier matrix, as in Table
3, the resource similarity of the barriers can be examined, with more than 95% of the
barrier-barrier matrix being greater than 1 this indicates that each pair of barriers can be
said to be addressed by at least one of the stakeholder groups. The matrix indicates that
four stakeholder groups can influence both barriers F1 (risk of infrastructure construction
funding) and F10 (risk of villager satisfaction), which implies that the pair of barriers has
a high resource similarity and requires action by similar stakeholder groups. Similarly,
the matrix represents several pairs of barriers with the least resource similarity, such as
F5 (risk of overinvestment in the industry) and F6 (risk of farmers’ willingness). This
suggests that the pairs of barriers are very different from each other and require different
actions by different stakeholders to address them.

Similarly, the stakeholder-stakeholdermatrix indicates the number of barriers that the
stakeholder group can address. As shown in Table 4, the highest functional similarity
among all stakeholder pairs was found between S1 (government) and S2 (grassroots
safeguards). Both S1 and S2 could influence 12 barriers, accounting for approximately
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Table 4. Stakeholder-stakeholder matrix

S1 S2 S3 S4 S5 S6

S1 16

S2 12 12

S3 9 9 10

S4 5 2 2 5

S5 5 3 2 2 6

S6 6 3 4 0 2 6

70% of the total number of barriers. Stakeholders in S2 (grassroots safeguards) and S3
(villagers) also had high functional similarities. In contrast, one pair of stakeholders
did not have the same barriers that specific stakeholders were empowered to address,
namely S4 (Local business enterprises) and S6 (grassroots cadres). These combinations
of stakeholders need to deal with different barriers.

4.2 Visualizing Stakeholder-Barrier Networks

The visualization of the stakeholder-barrier network generated by Ucinet is shown in
Fig. 2. In the figure, the stakeholder barrier is represented by red and blue nodes, respec-
tively. Three properties of the network are analyzed, namely degree centrality, mediator
centrality, and feature vector centrality.

Degree centrality is reflected by the size of the nodes in Fig. 2. The larger the node size
is, the higher the degree of centrality is. The two stakeholder groups with the highest
centrality are S1 (local government) and S2 (farmers). This indicates that these two
stakeholders can use different resources to address many barriers. The six barriers with
the highest centrality are F10, F2, F9, F12, F14, and F17, reflecting the high complexity
of addressing these barriers as more stakeholders become involved. The three barriers
with the least centrality were F16, F1, and F5.

In terms of mediating centrality, the highest-scoring stakeholders included S1 (gov-
ernment), S2 (grassroots protection agencies), and S7 (villagers). The high centrality
among these stakeholders indicates that they have a prominent position in the network
and play the role of mediators who can have a relevantly large impact on the barriers
to rural development. Barriers with high mediator centrality include F10 (villager satis-
faction), F14 (agricultural technology guidance), and F17 (industrial homogenization).
This suggests that more stakeholder groups could address these barriers. Similarly, in
terms of eigenvector centrality, the highest scoring stakeholders were S1 (government)
and S2 (grassroots protection agencies), and the barriers with the highest eigenvector
centrality were F10 (villagers’ satisfaction), F9 (traditional project process domination),
F12 (rural cultural construction), F13 (rural environmental governance questions), F14
(agricultural technology guidance), and F17 (industrial homogenization) The ranking
of feature vector centrality was consistent with the ranking of degree centrality. The
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Fig. 2. Stakeholder-Barrier Visualization Network

identified stakeholders and high centrality barriers can be considered as key factors that
have a significant impact on rural development.

4.3 The Core-Periphery Structure of the Stakeholder-Barrier Network

The results of the core-periphery structure model analysis are represented by the density
matrix (Table 7). The final fitness was 0.739, which indicates that the real structure of the
stakeholder-barrier network is highly similar to the ideal core/periphery structure. The
density of interaction between core stakeholders and barriers was 0.795, indicating a
close relationship between stakeholders in the core location and barriers. The density of
the intersection part between core stakeholders and peripheral barriers and core barriers
and peripheral stakeholders is 0.059 and 0.16 respectively which indicates that the core
stakeholders are loosely connected to the peripheral barriers and the core barriers are
loosely connected to the peripheral stakeholders. Therefore, it can be assumed that the
stakeholder-barrier network exhibits a core-periphery structure.

Table 6 identifies the core stakeholders and barriers. 3 stakeholders and 14 barriers
are located at the core, indicated by the top left corner. 3 core stakeholders include S1
(government), S2 (developers), and S3 (designers). A total of 14 barriers are at the core,
except for F6, F8, and F16. This facilitates the flow of information between these core
stakeholders who contribute to the development of shared values, attitudes, and interests
regarding organizations involved in rural development (Table 5).

The core-periphery structure identified in this study guides how to develop an active
network of stakeholder collaboration. For example, S1 (local government), located at
the core, can address fourteen barriers, with thirteen barriers located at the core and three
not. As shown in Table 6, these fourteen core barriers are more likely to be addressed by
core stakeholders. Therefore, collaboration should be developed directly between these
core stakeholders and S1 (local government). Since S1 (local government) has a high
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Table 6. Core-periphery structure model of stakeholder-barrier network

F1 F2 F3 F4 F5 F15 F7 F17 F9 F10 F11 F12 F13 F14 F8 F16 F6

S1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

S2 1 1 1 1 1 1 1 1 1 1 1 1

S3 1 1 1 1 1 1 1 1 1 1 1 1 1

S4 1 1 1 1 1 1 1 1

S6 1 1 1 1 1 1 1

S5 1 1 1 1 1 1

Table 7. Density network

Barrier

Core Periphery

Stakeholder Core
Periphery

0.795
0.160

0.059
0.014

Overall network density: 0.577
Final fitness: 0.739

centrality index, S1 (local government) should play a key mediating role in fostering
partnerships between these core stakeholders. The three peripheral stakeholders listed
in the lower-left corner of Table 6 also can address these core barriers, although they
are not as influential as the core stakeholders. Thus, in addressing core barriers, core
stakeholders can also build collaborative relationships with peripheral stakeholders. As
shown in Table 6, a peripheral stakeholder, S6 (grassroots cadres) can influence F10
(villagers’ satisfaction), which can be solved by three stakeholders S2 (government),
and S7 (manufacturers), and S3 (villagers).

5 Strategies for Promoting Collaboration

5.1 Strategy Identification

Based on an in-depth understanding of bi-modal social networks, three strategies to
promote stakeholder collaboration are proposed. (1) Promote the importance of collabo-
ration in promoting rural development. (2) Establishing a sound collaboration platform.
(3) Establishing a collaborative blockchain system.

5.1.1 Strategy 1: Promote the Importance of Cooperation for Rural Development

The sense of collaboration among stakeholders related to rural development plays a
key role in rural management. However, many stakeholders are not aware of the impor-
tance of collaboration. The government should enhance publicity and education to raise
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awareness among stakeholders. A series of campaigns through outdoor and public adver-
tisements, newspapers, and radio is recommended to emphasize the importance of col-
laboration. In this way, the involved parties will be more proactive in communicating
and collaborating.

5.1.2 Strategy 2: Establish a Good Cooperation Platform

Integrated village management is a complex system with multiple stages and involves
people. It is recommended that the government establishes a collaborative platform
involving all stakeholders, through which stakeholders know the best collaborators to
solve specific problems and improve the efficiency of cooperation among stakeholders.
First, a collaborative network is established based on the stakeholder problem network
developed in this study. From this collaborative network, the stakeholders will know
which stakeholders to collaborate with to solve the problems they encounter as barriers
to development. Second, establish a trustmechanism.Third, provide technical support for
collaboration. The government should encourage companies and research institutions to
engage in technological innovation to facilitate collaboration.At the same time, introduce
new technologies to stakeholders so that they can understand the important role of new
technologies to improve the efficiency of collaboration.

5.1.3 Strategy 3: Build a Collaborative Blockchain System

Blockchain is the ideal technology for surveillance collaboration. It can provide a pos-
sible solution for any trust-building between two unknowing stakeholders. Trust is the
cornerstone of cooperation between stakeholders. In addition, the tampering capability
of blockchain makes possible the traceability of rural development issues and the defini-
tion of responsibility involving the public. The government should formulate appropriate
policies to promote and implement the system.

5.2 Confirm the Effectiveness of the Strategy

To verify the effectiveness of the three strategies, the development of a collaborative net-
work of stakeholders before and after the strategies was studied to achieve. We assumed
that all strategies were considered effective. And the original matrix was modified with
the corresponding impact weights.

Before the proposed strategies were implemented, the stakeholder collaboration net-
work for rural development issues had 17 links with a low level of collaboration. After
the implementation of the proposed strategy, the stakeholder network was changed to
a 26-link structure. It can be observed that the new network has significantly increased
the number of collaborations among stakeholders. For example, the number of collabo-
rative relationships in the grassroots protection agency (S2) increased from two to five.
In addition, there was a significant increase in the level of collaboration between most
stakeholders. In terms of network attributes, the network density increased from 1.242
to 2.652. The simulation results indicate that the proposed strategy helps to promote
collaboration among stakeholders. Therefore, increased collaboration among partici-
pating entities can be promoted by publicizing the importance of greater collaboration
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among stakeholders. The government and corresponding entities can establish a collab-
oration platform as well as a well-established blockchain system to efficiently quantify
the energy efficiency of stakeholder collaboration.

6 Conclusion

Although the rural revitalization strategy has achieved phased results in China, many
regions still suffer from poor policy adaptation and insufficient geographically targeted
development. Based on social networks, this study explores the influence of stakeholders
on regional rural development issues in the southwest region, using Pu Jiang County,
Sichuan Province, as an example. A total of 17 rural governance problems were identi-
fied, and six stakeholder groups with the ability to solve these problems. Then, based on
a structured questionnaire, the power status of stakeholders on each barrier was investi-
gated using a two-model network analysismethod. Network centrality indicators (degree
centrality, intermediate centrality, and eigenvector centrality) were examined, and all
issues were found to be solvable by at least two stakeholders, indicating the potential
for cooperation in rural governance. Local government, grassroots protection agencies,
and villagers were the most influential stakeholders. Villager satisfaction, infrastructure
funding, farmers’ legal rights, agricultural technology guidance, and industrial homog-
enization were the most influential impact issues in the network. The core-periphery
structure revealed three stakeholders and 14 barriers at the core. This study presents
theoretical contributions and practical insights for promoting the implementation of
regional development policies. In addition, this paper proposes three strategies for pro-
moting stakeholder collaboration. A comparison of stakeholder collaboration networks
before and after strategy implementation reveals a significant increase in the number
of collaborative relationships and a significant increase in the degree of cooperation.
Therefore, stakeholders need to allocate their limited resources wisely to ensure that
organizational and technical barriers are adequately addressed without ignoring certain
obstacles.
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