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a b s t r a c t
Rural domestic sewage is the primary source of rural non-point source pollution in China. In rural 
domestic sewage treatment, it is faced with the risk of insufficient public participation of rural resi-
dents, which leads to the unfavorable promotion of sewage treatment projects or idle after comple-
tion. Therefore, improving the effective participation of rural residents in sewage treatment is the key 
to the success of rural sewage treatment projects. Based on an investigation into Inner Mongolia’s 
rural and pastoral areas, this study selected 48 villages from 12 cities as the research object. Fourteen 
influencing factors were identified and evaluated based on Gt-Dematel-Ism integrated analysis 
model constructed and the hierarchical relationship among the influencing factors was characterized. 
The results show that: (1) to fundamentally improve the level of public participation of farmers at 
this stage is to enhance their awareness of environmental protection, with an emphasis on carrying 
out environmental protection education. (2) “participation mechanism”, “technology choice”, and 
“economic factors” are all necessary means of enhancing the willingness to participate in sewage 
treatment. (3) the “participation mechanism” can improve farmers’ sense of identity with rural sew-
age treatment projects. “Technology selection” enables farmers to better understand the projects they 
are involved in. The focus of “economic factors” is to lighten the burden on farmers.
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1. Introduction

With the development of the world economy, human 
demand for water and sewage discharge are increasing. [1]. 
Water pollution has become one of the significant problems 
in the ecological environment [2]. Water pollution in China 
originated in industrialization in the 1950s and became 
severe after the 1970s. At present, rural environmental pol-
lution has exceeded the industrial and urban ecological 
destruction in the first place and shows a trend of continu-
ous deterioration. China proposes to “speed up the reform 

of the ecological civilization system and build a beautiful 
China.” The only way to build a beautiful China is to create 
beautiful countryside. To make a beautiful countryside, we 
must manage the rural environment well, and the excellent 
rural water environment is the foundation and the core sym-
bol of the beautiful village [3]. Currently, the current sewage 
treatment situation in rural areas is difficult to be satisfac-
tory [4–6]. The supporting facilities and treatment capacity 
of rural sewage treatment are backward [7,8], and a large 
amount of domestic sewage is discharged without treatment 
[9]. It has led to a series of environmental pollution prob-
lems, such as the eutrophication of rural lakes and rivers 
[10]. The main reason is that there are significant limitations 
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in the current rural environmental management model [11]. 
As an essential participant in the pastoral environmental 
treatment work, farmers do not effectively participate in the 
rural water environmental treatment work [12]. As a result, 
the rural sewage treatment project is easy to fail. This is also 
the key reason why sewage treatment facilities in some rural 
areas are only built [13], and some sewage treatment proj-
ects are “basking in the sun” [14]. Therefore, to promote 
rural sewage treatment quickly, it is essential to effectively 
improve rural residents’ public participation [3].

Many factors are affecting rural residents’ participa-
tion in rural sewage treatment, which are finally reflected 
in farmers’ willingness to participate and participation 
behavior. Studies have shown that people in arid and 
water-scarce areas are more likely to have positive atti-
tudes toward wastewater treatment and recycling [15,16]. 
The more positive the attitude and sense of responsibility 
toward environmental protection, the more agreeable they 
are to wastewater treatment [17,18]; farmers’ perceptions 
of ecology and responsibility also influence their participa-
tion willingness [19]. Information disclosure will have an 
important impact on the willingness of public participation 
[20]. At present, further research shows that in the process 
of sewage treatment and reuse, the public has a stereotype 
on the use of reclaimed water contacted by different human 
beings, which also impacts the willingness of public partic-
ipation [21]. However, in the actual wastewater treatment 
process, it was found that environmental awareness and 
environmental behavior are not consistent [19,22]; that is 
to say, there is a divergence between the farmers’ participa-
tion willingness and their actual action [23]. There are many 
reasons for this situation. For example, from the economic 
aspect, farmers believe that the government is the main pro-
vider of public infrastructure in rural areas. The proportion 
and responsibility of government investment should be 
more important than that of farmers. [24]. However, farm-
ers are willing but not willing to bear the burden [25]. The 
“top-down” decision-making [26] in rural environmental 
governance in China involves multi-level principal-agent 
relationships and lacks a scientific, rational, and practical 
public participation mechanism [27]. Simultaneously, due 
to the nature of the rural water environment as a public 
good, wastewater discharge has obvious negative externali-
ties, while wastewater treatment has obvious positive exter-
nalities. The “tragedy of the commons” and the inevitable 
“free-rider” phenomenon most likely leads to “Prisoner’s 
Dilemma” [28].

Thus, rural wastewater management is a technical 
issue and a management issue [29–32]. As the ultimate 
beneficiaries and rural wastewater management partici-
pants, farmers’ behavior is influenced by various factors, 
which are directly related to the success or failure of rural 
sewage treatment. Many factors influence farmer partic-
ipation, and many studies have analyzed and classified 
the influencing factors from different perspectives. Still, 
in general, there is a lack of systematic organization, and 
the relationship between various influencing factors is not 
effectively revealed, making it difficult to grasp the full pic-
ture. Therefore, this paper hopes to integrate the identifi-
cation, classification, and hierarchy of influencing factors 
into a system using a variety of technical means (Grounded 
theory, Decision-making trial and evaluation laboratory 

method, and Interpretative structure model). Build a net-
work of influencing factors that can be expressed hierar-
chically to express the relationship between influencing 
factors. In this way, it can help decision-makers clarify the 
internal relationship among the influencing factors, thus 
reveal the mechanism of rural household participation in 
rural sewage treatment, and provide a reference for the for-
mulation of corresponding countermeasures.

2. Materials and methods

2.1. Methods

The more commonly used methods in current research 
are Grounded Theory (GT), Decision-making Trial, and 
Evaluation Laboratory (DEMATEL) [33], and Interpretative 
Structural Model (ISM) [34]. GT is better suited for making 
empirical generalizations from primary data to construct 
a theoretical framework, but it cannot discern each influ-
encing factor’s importance. DEMATEL can identify causal 
relationships between elements and distinguish the impor-
tance of factors, but it is not good at extracting character-
istics and stratifying influences. ISM has the advantage of 
visually presenting the findings in a hierarchical topolog-
ical diagram. Therefore, in this study, the GT-DEMATEL-
ISM integrated evaluation method (Fig. 1) was constructed 
by combining the three methods’ characteristics and link-
ing them.

1) Identifying factors influencing farmer participation [35]

After collecting the data, the data were first to open 
coded, disassembled, and reorganized to redefine the con-
ceptual findings’ scope (influencing factors). This is followed 
by principal axis coding, which involves clustering the cate-
gory found after open coding to find correlations among the 
genera. Finally, selective coding is performed to analyze and 
process the correlations between the main types and con-
struct the theoretical model. The next step is to select a por-
tion of the reserved data for academic saturation testing to 
ensure that no new categories emerge. The final class (influ-
encing factor) xi (i = 1, 2, ..., n) constitutes the system influenc-
ing factors X, xi є X.

2) Constructing the direct influence matrix N

Assume that scales 0, 1, 2, 3, and 4 represent a range from 
“not relevant” to “strongly relevant” [36]. After extracting the 
influences, the respondents were re-invited to rate the degree 
of correlation between the influences (Table 1 for the seman-
tic scale).

Constructing an n × n matrix Bk = [βij
k], (k = 1, 2, ..., m; i = 1, 

2, ..., n; j = 1, 2, ..., n), βij
k based on the semantic descriptions 

between the k respondents of the influences Bk = [βij
k], (k = 1, 2, 

…, m; i = 1, 2, …, n; j = 1, 2, …, n), βij
k is the value given by the 

kth respondent of the degree of association of influences xi on 
influences xj, where when i = j (i, j = 1, 2, …, n), βij

k = 0. Take 
the average of the opinions of the k respondents to further 
construct the initial matrix:
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From this, the initial matrix is constructed N′:
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The direct influence matrix N is normalized to the initial 
matrix using the row and maximum method. N′, Thus:
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where a is the set of sums of each row of the matrix N′ prime.

3) Constructing an integrated influence matrix T

The integrated influence matrix T reflects the interaction 
of factors including direct and indirect relationships [37]. 

T N N N N Nk k
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where I is the unit matrix. From the integrated influence 
matrix T, we can further calculate the measure of influence 
in the system for the four elements: influence, affected, cen-
trality, and cause.
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Fig. 1. GT-DEMATEL-ISM integrated analysis model.

Table 1
Semantic scales [36]

Semantics Degree to which influence factor xi is related to influence factor xj

Description Not relevant Weak relevant General relevant Stronger relevant Strongly relevant
Score βij 0 1 2 3 4
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M D Ci i j� �  (7)

R D Ci i j� �  (8)

where Di is the degree of influence, that is, the combined 
effect of the factor on other factors; Cj is the degree of being 
affected, that is, the combined influence of the factor on other 
factors; Mi is the degree of centrality, that is, the importance 
of the factor; Ri is the degree of cause, if it is positive, it is the 
causal factor, indicating that the factor is coupled with other 
factors; if it is negative, it is the resulting factor, indicating 
that the factor is coupled with other factors.

4) Constructing an overall influence matrix H

T only reflects the relationship and degree of influence 
between the different influencing factors but does not con-
sider its own influence on itself. Hence, the overall influence 
matrix is essentially a modification of the comprehensive 
influence matrix that considers the influence of the factors 
themselves [38].

H h T Iij� �� �� � �  (9)

where hij = 0 means that there is no influencing relationship 
between factors xi and xj, otherwise there is an influence 
relationship.

5) Constructing the reachable matrix K

The range of values for the reachable matrix elements 
is generally [0,1], where 0 means no relationship and 1 
means a relationship, and the type of values is similar to a 
Boolean variable. Therefore, a threshold value of λ can be 
set to Booleanize H to obtain K. λ is used to filter the small 
effects represented by H’s element. The goal of the filtering 
is to highlight the main factors that influence farmer par-
ticipation. The filtering goal is to highlight the main factors 
influencing farmer participation to avoid oversimplification. 
Thus, the reachable matrix is represented by K = [kij], and the 
value of kij is determined by the following equation:
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The main principle that should be followed to determine 
λ [39] is that each influencing factor’s nodal degree should 
be moderate and the influencing factor with a large nodal 
degree should be included in the third step of the DEMATEL 
method. In this study, the nodal degree is expressed in terms 
of ni by the following equation. A suitable value of λ can be 
obtained through several trials:

n h i j ni ij
i j

� �� �
�
� , , , ,1 2  (11)

5) Hierarchy of influence factors xi

The set of influences xi in K with a row value of 1 is the 
result set R(xi), and the set of columns with a column value 
of 1 is the set of antecedents Q(xj):

R x x x X k i ni i i ij� � � � �� � �� �, , , , ,0 1 2  (12)

Q x x x X k j nj j j ij� � � � �� � �� �, , , , ,0 1 2  (13)

The hierarchical approach prioritizes causes:

R x Q x Q xi j j� � � � � � � �  (14)

6) Drawing a directed topology

Based on the above results, draw the most streamlined 
hierarchical directed topology diagram.

2.2. Data sources and testing

2.2.1. Research program design

According to the characteristics of the research meth-
odology, data acquisition was carried out in two steps. 
The first step is to use school students who live in rural 
pastoral areas of Inner Mongolia to conduct in-depth inter-
views with target audiences during the summer vacation 
after training, from July 1 to August 31, 2019. According to 
the principle of population coverage, coverage, and type 
balance, the research team selected 48 farm households 
from 48 villages (Gacha) in 12 cities of Inner Mongolia (Fig. 
2). Members of the investigation team conducted in-depth 
interviews on a one-on-one basis, with an average interview 
time of 30 min. Interviews were conducted with heads of 
household, and concepts related to rural wastewater man-
agement were introduced to the interviewees before the 
research began to ensure that they understood the issues 
correctly. The interviews were conducted without a fixed 
answer and it is mainly expressed and organized by farm-
ers themselves after the consultations. In the second step, 
after extracting the influencing factors, a questionnaire was 
administered to the original respondents to evaluate the 
influencing factors’ correlation.

2.2.2. Sample characteristics

The majority of the sample was 85.42% male, mainly 
because the head of the household was asked to come and 
be surveyed. Most of the households recommended the 
male as leaders. 87.5% of the respondents were over the age 
of 40, and 64.58% of the respondents had junior high school 
education or less. In terms of family characteristics, 81.25% 
of the families were 5 or fewer people, 64.58% were mainly 
farmers, and 56.25% had an annual income of more than 
50,000 CNY. The proportion of respondents’ households in 
village committees is low. In general, the sample selected 
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for this study is basically in line with the farm households’ 
current situation in Inner Mongolia (Table 2).

3. Results

3.1. Extraction and mechanism of influence factors (GT)

Forty-three were randomly selected for open coding from 
the 48 interview data obtained [38]. In this study, initial con-
cepts that were repeated more than three times were chosen 
for categorization. Finally, 14 initial categories (influencing 
factors) were extracted, and five main types were formed. 
In conjunction with the study’s theme, the core category was 
dominated by “influencing factors of farmers’ participation 
in rural wastewater management” (Table 3). The saturation 
test on the five reserved records showed that no new influ-
ences and relationships exist. Therefore, the model of influ-
encing factors on farmer participation in rural wastewater 
management is theoretically saturated.

A preliminary framework model for the action mech-
anism of influencing factors is constructed (Fig. 3). The 
motivation of environmental protection is the dynamic 
mechanism for forming farmers’ willingness to participate, 
which comes from farmers’ awareness of the importance 
of environmental protection and the degree of surround-
ing pollution. Simultaneously, the motivation of ecological 
protection also comes from social pressure: the influence 
of surrounding people or the sense of honor brought by 
environmental protection behavior. The willingness to 
participate is affected by the regulation mechanism, and 

 

Fig. 2. Study areas.

Table 2
Household characteristics of interviewed farm households

Category Options Persons

Gender Male 41 (85.42%)
Female 7 (14.58%)

Age 20–30 2 (4.17%)
31–40 4 (8.33%)
41–50 31 (64.58%)
51–60 8 (16.67%)
Over 60 3 (6.25%)

Education level Primary school 10 (20.83%)
Secondary school 21 (43.75%)
High school 15 (31.25%)
University and above 2 (4.17%)

Number of family 
members

≤3 3 (6.25%)
4–5 36 (75%)
≥6 9 (18.75%)

Family main Farming 31 (64.58%)
Revenue sources Non-farm 17 (35.42%)
Gross annual house-

hold income
<3 million CNY 4 (8.33%)
3–5 million CNY 17 (35.42%)
5–10 million CNY 23 (47.92%)
>10 million CNY 4 (8.33%)

Whether a family 
member serves on 
the village council

Yes 4 (8.33%)
No 44 (91.67%)
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Table 3
Example of the coding process for factors influencing farmers’ participation in rural wastewater management

Factors Name Initial category content Representative original statements

x1 Education x1 includes education on environmental protection 
knowledge, environmental protection laws and regulations, 
and whether there are channels around to influence 
and change the level of ecological awareness to enhance 
residents’ understanding of environmental protection.

No one talks specifically about 
environmental protection. All I 
know is from the news, sometimes 
on Wechat.

x2 Form of education x2 indicates the channels for environmental education, 
including brochures, bulletins, television, promotional 
videos, Wechat, online videos, etc.

It is mainly TV. It is often said in 
the news that there are also some 
short videos on Douyin.

x3 Awareness of the 
importance of 
environmental 
protection

Rural residents’ awareness of environmental protection 
and their awareness of environmental protection, the more 
they recognize the importance of environmental protection, 
the more likely they are to participate in environmental 
governance.

In the past 2 y, the country has 
been promoting the idea that 
“green water and green mountains 
are golden mountains”.

x4 Perception of the 
degree of pollution

The more rural residents feel about environmental 
pollution, the more they understand and feel about 
the pollution, the more likely they are to participate in 
environmental governance.

Sandstorms have actually 
improved a lot in recent years, but 
the air is not good, and so is the 
river.

x5 Social pressure The psychological pressure brought by the behavior of the 
surrounding families. The sense of honor brought by the 
environmental protection behavior of rural residents. The 
stronger the sense of honor of residents, the more they can 
actively participate in environmental governance.

If everyone does it, my family will 
certainly not be behind. It’s a good 
thing to do for future generations, 
and we want to do it.

x6 Household income The income level of the family. Our family income is not high, the 
children are still in school, isn’t it 
to spend a lot of money?

x7 Apportionment of 
construction funds

Whether and how much the residents bear the construction 
funds will affect the residents’ enthusiasm to participate in 
the sewage treatment project.

If the money is not much, we can 
still afford some, we think it should 
be done in the village or town.

x8 Bear the operating 
cost

After completion, the operation of the project, whether it is 
convenient, whether it needs personnel, land security, the 
burden of operating costs, or whether it can bring benefits. 
These conditions will affect the enthusiasm of residents to 
participate in sewage treatment projects.

How much do you charge for this? 
If you collect it with tap water, you 
can’t collect too much.

x9 Information 
acquisition

x9 represents the timeliness and accuracy of information 
release. Residents’ ignorance will also lead to reduced 
participation.

I don’t seem to have heard of any 
sewage treatment projects. I don’t 
know much about it.

x10 The form of 
participation

x10 indicates the specific form of residents’ participation 
in environmental protection projects. Specifically, it 
includes public participation in environmental protection 
assessment, environmental protection hearings, or specific 
participation in environmental protection demonstration 
projects. The lack of forms of participation will lead to the 
inability of residents to participate effectively.

My family has not participated in 
it, but if there is a project, I think it 
would be nice for us to listen to the 
introduction.

x11 Degree of 
participation

x11 indicates the specific level of participation in 
environmental protection projects. It includes rural 
planning, terminal location, pipeline direction 
determination, or construction supervision.

If the sewage treatment project is 
to occupy an area, I hope to be able 
to participate in this site selection. 
This is very important.

x12 Sewage treatment 
technology

x12 indicates sewage treatment technology’s specific choice, 
including centralized sewage treatment technology and 
decentralized sewage treatment technology.

I don’t know anything about 
technology. I hope the smaller the 
better and the easier the better.
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ecological protection education is the antecedent factor of 
the desire to participate, which plays a one-way regula-
tory role. Environmental education affects environmental 
protection motivation and then affects the willingness to 
participate, but the desire to join will not affect ecological 
education. Willingness to participate directly affects par-
ticipation behavior but does not directly lead to participa-
tion behavior, which is affected by regulatory mechanisms 
such as technological choice, participation mechanism, 
and economic influence, leading to a deviation between 
participation intention and behavior. The technology 
selection factor is one-way regulation, and the partici-
pation mechanism and economic influencing factors are 
two-way regulation. That is, they will interact with each 
other. In the end, the willingness to participate plays an 
approximate intermediary role. The dynamic mechanism 
and regulation mechanism indirectly affect the desire to 
participate, and finally, involve the public participation of 
rural residents.

3.2. Identifying relationships between factors (DEMATEL)

Cause-and-effect diagrams can visually show the impor-
tance and cause-and-effect relationship of each factor, pro-
viding useful information to support the decision-making 
process. This study follows the generalized matrix format in 
which regions are divided by the degree of cause and degree 
of centrality.

The red area in the upper right corner indicates the range 
of important factors and most likely to influence other fac-
tors. The blue area in the lower right corner indicates the 
range of factors that are both important and most likely to 
be influenced by other factors. the lighter the color, the less 
important they are. Fig. 4 shows that x1, x2, x3, x4, x6, x9, x12, 
and x14 are causal factors that are important in influencing the 
changes in other factors. x5, x7, x8, x10, x11, and x13 are outcome 
factors, which are most likely to be changed by other factors.

Among them, x1, x3, x4 are critical causal factors influenc-
ing other factors, x3, x4 are influential factors of motivational 
mechanisms, x1 is a moderator of participation willingness, 

Factors Name Initial category content Representative original statements
x13 Technical 

knowledge
x13 means to ensure the regular operation of sewage 
treatment equipment, daily management, and other 
knowledge.

I don’t understand how the 
equipment is operated. If I really 
want to do this, I must hope to 
teach it as simple as possible.

x14 Willingness of 
public participation

x14 indicates the willingness of rural households to 
participate in sewage treatment.

My family is willing to participate 
in the village sewage treatment, 
which is also good for everyone.

Table 3 continued

 
Fig. 3. Theoretical framework model for influencing factor mechanisms.
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and changing them will significantly impact other elements. 
Although x14 is very important, it does not substantially 
affect other factors. Instead, it acts as a mediator between 
influences and specific behaviors, which is more consistent 
with the mechanistic model of action developed earlier. The 
lower half of the horizontal axis in Fig. 4 shows that x7, x8, 
and x13 are very important and susceptible outcome factors, 
while x10 and x11 are somewhat less susceptible. This means 
that economic burden and technical knowledge are essential 
and sensitive factors in minimizing the divergence between 
participation willingness and behavior, and therefore it is a 
breakthrough and focus of our work.

3.3. Identify the hierarchy between factors (ISM)

In constructing the reachable matrix, we selected the 
thresholds by multiple tests, where λ is 0.45, 0.48, 0.51, and 
0.57. According to the principle described above, a thresh-
old value of λ = 0.46 is chosen here. According to Eqs. (12)–
(14), the hierarchy of influencing factors is carried out using 
the “cause first” method, and due to a large number of influ-
encing factors and complex relationships, there are loops in 
the system. Combined with the analysis of the influencing 
factors in DEMATEL, the resulting comprehensive directed 
topology is shown in Fig. 5, which ultimately shows the 

 
Fig. 4. Cause-and-effect diagram of influencing factors.

 
Fig. 5. Hierarchy of influencing factors.
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relationship between the elements. As shown in Fig. 5, the 
factors influencing rural households’ participation in rural 
wastewater management can be divided into four levels.

4. Discussion

By constructing a GT-DEMATEL-ISM integrated anal-
ysis model, this study extracts the influencing factors of 
farmers’ participation in rural wastewater management. 
By dividing the importance and hierarchy of the influencing 
factors, it forms an action mechanism framework, and the 
action characteristics of each element are separated. So, it is 
necessary to discuss the influencing factors further:

• The cognition of environmental protection and pollu-
tion (x3, x4) is the fundamental factor affecting farmers’ 

public participation. The sense of honor and disgrace 
caused by social pressure (x5) is not as important as we 
think, which is related to the fact that the whole society 
has not yet fully formed a unified understanding of the 
role of environmental protection and social atmosphere. 
Therefore, x5 is a surface factor, whose importance is not 
enough, and its driving effect as a dynamic mechanism 
is not apparent.

• The role of environment protection education as a mod-
erating mechanism to influence participation willingness 
is consistent with expectations, and x1 is shown to be a 
vital root cause in the hierarchy. However, unlike the 
current intuitive understanding that different forms of 
diverse environment protection education can increase 
participation willingness, x2 is only a superficial and 
less critical factor. Does this mean that it is not essential 

 

(a)

(b)
Fig. 6. Results of the GT-DEMATEL-ISM integrated analysis model: (a) simplified theoretical framework of action mechanism  
and (b) simplified hierarchy.
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to consider the form of education in environment pro-
tection education? We speculate that the reason for this 
result is the severe shortage of environmental education 
in rural areas. Therefore, the first thing to be addressed 
is whether there is environmental protection education 
for rural residents. So, at this stage, the format is not 
so important. Whether it is a micro-classroom, a micro- 
interactive, or any other form of education, the key is just 
to carry it out [40,41].

• In the transformation from public participation willing-
ness to participation behavior, participation mechanism 
factors are more critical, especially x10 plays a bridging 
role in the hierarchical structure. This shows that partic-
ipating in the stages of site selection, project establish-
ment, design, construction, and operation of the project 
in different forms and degrees, is vital to promote farm-
ers’ public participation in the rural sewage treatment 
project. Simultaneously, through the hierarchical struc-
ture, we can also find that x9 does not seem to be very 
useful, but this does not mean that sunny disclosure 
of the information is not essential, mainly because the 
village (Gacha) is generally tiny. It is relatively easy to 
obtain information about some important events in the 
town.

• In the rural sewage treatment work, we have been devel-
oping and promoting some technologies that adopt 
local conditions, which is very important from the tech-
nical level. However, from the perspective of fostering 
rural residents’ public participation, it is necessary to 
distinguish between “selected technology” and “what 
 technology to choose.” Because for rural sewage treat-
ment  technology, whether it is constructed wetlands or 
biological filters and other technologies, it is difficult for 
non-professionals to master. Therefore, in the hierarchi-
cal structure, we can also see that x12 is a less critical factor 
close to the surface, and farmers are not very concerned 
about the specific technology. Therefore, “x13 technical 
knowledge” is the focus of our work. We should not talk 
about “what is technology” and popularize “what to do 
with technology.” We should let farmers understand the 
land, manpower, energy, and other needs involved in 
technology operation.

• “x6 household income” has little impact on public par-
ticipation, while economic impact (x7, x8) is still the 
most critical surface factor affecting public involve-
ment. Therefore, to promote farmers’ effective partic-
ipation in the initial stage of rural sewage treatment, 
the government should subsidize the construction of 
the project and the operation after completion, and the 
larger the initial subsidy level, the better [42]. With the 
improvement of rural residents’ awareness and the 
project’s continuous process, the subsidy level will be 
adjusted.

• In summary, the hierarchy is shown in Fig. 5 basically 
confirms the mechanism of the influencing factors ini-
tially constructed in Fig. 3. The “x14 Willingness of public 
participation” is a crucial mediator of farmer participa-
tion in rural wastewater management, which is driven 
by the driving mechanism (x3, x4) and regulated by 
the regulating agency (x1), and is in turn related to the 

“participation mechanism”, “willingness to participate”, 
and “willingness to be involved”. “Economic impact” 
and “technology choice” are some of the regulating 
mechanisms that make the farmers’ willingness to partic-
ipate in rural wastewater management deviate from the 
behavioral outcomes. Based on the above analysis, this 
study further strips away some superficial and unimport-
ant factors, and the final simplified mechanism and hier-
archy are shown in Fig. 6.

5. Conclusions

From this analysis, the following conclusions can be 
drawn:

• The GT-DEMATEL-ISM integrated analysis model is 
 constructed in this paper. The model can identify the 
influencing factors, determine the vital controlling 
 factors, and effectively characterize the hierarchical rela-
tionship between different influencing factors, which is 
conducive to the systematic analysis of the mechanism 
of farmers’ participation in rural sewage treatment. The 
results also proved to be effective.

• At the present stage, the key to improve farmers’ partic-
ipation effectively in rural sewage treatment still funda-
mentally lies in raising their awareness of environmen-
tal protection, and the practical means to promote it is 
“environmental protection education”, with emphasis 
on whether or not to carry out education. The specific 
forms of education need not be considered too much at 
this stage.

• “Participation mechanism”, “technology choice”, and 
“economic factors” are all necessary means to realize the 
willingness to participate in sewage treatment.

• The “participation mechanism” can improve farmers’ 
sense of identity with rural sewage treatment projects. 
“Technology selection” enables farmers to understand 
their projects; the key is not to master the implementa-
tion details of sewage treatment technology but to under-
stand the land, workforce, and energy needs involved in 
the operation of technology. The “economic factors” are 
mainly to reduce the burden on farmers, which still needs 
to be led by government input at the present stage. The 
rural sewage treatment work can be carried out quickly 
and play an exemplary and propaganda role.

• The implication of public in rural domestic sewage treat-
ment management become a must for successful and 
sustainable projects. The GT-DEMATEL-ISM integrated 
analysis model constructed in this paper can express the 
relationship between different influencing factors in the 
form of hierarchical network structure and identify the 
key control factors simultaneously. The model is a handy 
research tool. However, at present, identifying various 
influencing factors is still in the form of a questionnaire 
survey. The quality of the questionnaire survey data is 
closely related to the subjects, and the quality is not easy 
to control. In future research, we can further consider 
using the physiological index measurement method to 
identify the influencing factors to obtain more accurate 
influencing factors.
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