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Abstract： As the participants and stakeholders of rural ecological governance, the
evaluation of farmers' satisfaction plays an important role in improving the performance
of government ecological governance. Based on the criteria of ecological civilization
construction and customer satisfaction, this paper constructs an evaluation system of
farmers' ecological governance satisfaction, which includes 34 indicators. Factor analysis
is used to classify indicators, and IPA model is used to analyze the ecological governance
plates that affect satisfaction. The research shows that the comprehensive satisfaction of
rural ecological governance farmers in four towns of Changde City, Hunan Province is 3.6,
which is basically recognized by farmers. The factors that farmers' demand is strong but
does not meet the expectations are sewage treatment, chemical fertilizer and pesticide
pollution treatment, ecological legal system implementation, government investment
and other indicators. The evaluation section of restriction satisfaction mainly focuses on
ecological environment, institutional culture and infrastructure, and finally puts forward
suggestions from three aspects: ecological environment, infrastructure and farmers'
sense of participation.
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INTRODUCTION
ith the rapid development of China's
economy and society, the construction of
ecological civilization has been paid more

and more attention. Ecological governance is as
important as a cornerstone for rural green
development. Rural ecological environment is not
only the basic condition for farmers to survive, but
also the material basis for maintaining the
sustainable development of agricultural production.
At present, China is in a critical period of
agricultural modernization. The purpose of this
paper is to investigate farmers' satisfaction with
rural ecological governance and analyze the path of
governance optimization.

Ecological governance generally refers to the act
or process of ecological governance, provided by the
"government", including various institutions, actors
and organizations involved in the formulation of
environmental policies and management results.
On the one hand, the resilience of the ecosystem is
inseparable from the management and cultivation
of the government (Adger W. 2018); the
contradiction between environmental protection
and economic development is inevitable. Such a
situation can easily lead to a high degree of
dispersion between the social economy and the

natural ecology, and even a decoupled structure
(Arnaiz-Schmitz C. 2018).

But environmental protection and rural
development are not independent of each other, so
policies must be made to solve these problems
((Parvathi P. 2018). On the other hand, ecological
problems are not all public affairs, while the
government plays a leading role in providing public
goods, it also needs the joint participation of the
public and the whole society. Stakeholder
participation in decision-making may have many
"positive" impacts on the environment (Newig J.
2018). When solving environmental problems, the
key lies in choosing between alternative value
systems and making value judgments ((A, R. M.
2015). Managers must observe the relationship
between man and nature, listen to the concerns of
stakeholders, and increase their participation
enthusiasm (Constant, N. L. 2017). Empowerment
and participation of actors may make the ecopark
system fairer (Lockwood, M. 2010).

There are scholars (Jager. 2016) believes that the
EU Water Framework Directive can make water
governance in Europe more centralized and
effective (WFD. 2016); (Koontz TM. 2014)
stakeholders need to be encouraged to "actively
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participate" in the implementation of governance
policies; there are still many studies based on the

positions of governance stakeholders.

Comparing the values of stakeholders with the
values involved in actual governance can prove
whether governance truly reflects people's values
and aspirations (Schulz C. 2017). Pan-government
theory shows that the interaction between society
and ecology can change the environmental
outcome (Brian C. Chaffin.. 2016). When
formulating assessment criteria, farmers can not
only be beneficiaries, but also have a potential
impact on rural ecological restoration
(Guida-Johnson B. 2017) . Observing the
collaborative network characteristics of participants
and stakeholders, what really affects the
environmental effect is the actual action Of the
actors (Bodin O. 2017).

BACKGROUND AND REVIEW
Most ecological governance studies are based on

theoretical analysis, and some scholars analyze the
governance effect through econometric data. It is
very important for researchers, practitioners and
decision makers to evaluate the effect of ecological
governance.

However, there are few practical tools to carry
out such tasks especially large-scale recovery
programmes in complex social ecosystems.
Agricultural systems should be recognized and
accepted by all stakeholders, including local
populations, with the help of the LTSER platform
to find effective solutions for agricultural
development and biodiversity (Bretagnolle, V.
2018).The social network analysis method is used
to analyze the collaborative network of governance,
and it is found that governance is not sufficient
(Chen, H. 2017) . Study the degree of ecological
restoration from different periods, and explore the
effectiveness of governance (Li T. 2017) . At present,
the research on the evaluation system of ecological
governance is relatively simple. Quantitative
assessment can be used as a management tool
(Royo-Vela, M. 2009). In the process of
performance evaluation, the degree of matching
between model forecasts and data is very important
((Link J S. 2017).

This paper studies the performance evaluation
of ecological governance, and the research object is
the farmers in the production and life of rural areas.
Through the perspective of farmers to analyze and
explore the best way to improve the performance of
ecological governance.

Customer satisfaction is to analyze and consider
the needs of consumers from the point of view of
customers. Customer satisfaction can affect loyalty
to a product or service (Nam, J. 2011) . By
applying it to the components of the evaluation
index, we can effectively provide public services
under the condition of truly grasping the needs of

citizens. The related research on ecological
governance also discusses the importance of
farmers' satisfaction to the governance of ecological
environment. Residents' satisfaction is an
important evaluation index of ecological
governance performance of grass-roots government
(Andreassen, T. W. 1994). If the eco-environmental
problems that residents are concerned about are not
solved, they will lose confidence in the government
and reduce their satisfaction with (Phelan, A. A.
2017) .Some scholars combine the degree of
environmental pollution with customer satisfaction
as interval type 2 fuzzy sets to measure efficiency (X
za, B. 2019).

Ecological governance should merge and unify
the governance effect and the economic interests of
farmers, ecological governance as a complex system
work, the combination of these two aspects can
achieve the long-term expected value.

In this paper, the governance objectives are
classified and specified, and the construction of an
evaluation index system from the perspective of
farmers provides quantitative support or support
for the effectiveness of ecological governance. at the
same time, it also provides supervision and early
warning tools for decision-makers and managers. It
is of great significance both in theory and in
practice to guide the improvement of China's
ecological governance ability.

METHODS AND DATA
Regional Overview and Research Methods

Factor analysis is used to extract as many
potential variables as possible (Shubbar, R. M.
2017) . It is often used to classify and combine
variables again according to the shared variance
(Yong AG.. 2013).In the SPASS software platform,
the indicators of governance satisfaction evaluation
system are classified systematically and scientifically
by factor analysis, and then the comprehensive
satisfaction of farmers is calculated respectively, and
the score is analyzed by IPA analysis. According to
statistics, as of May 2019, the treatment rate of
urban domestic waste in Hanshou County is only
30%, that of Shimen Town is less than 82%, and
that of the whole city's rural environment is only
7.38%, affecting the quality of life of farmers. This
paper adopts the research method of field survey
and questionnaire, and the data used in this paper
come from the questionnaire survey conducted on
farmers in four counties of Changde City, Hunan
Province in September 2020.
Evaluation Index Construction

The construction of rural ecological governance
indicators from the perspective of farmers can more
directly reflect the realization process and



Weili Zhang et al.
Evaluation of Farmers' satisfaction with Ecological Governance and its improvement path

Tob Regul Sci.™ 2021;7(5-1): 4080-4091 4082

performance of local ecological governance goals.
The research paradigm of environmental
governance needs a scientific and standardized basis
of (Mupepele A.. 2016). The effectiveness of the
evaluation determines whether the system provides
effective, robust, fair and sustainable results (Tikina,
AV.. 2008). The nature of the focus issues described
taking into account the diversity of stakeholders
and the uncertainty of intervention outcomes (Li,
W. 2016) . Combined with ecological standards
and residents' preferences, various ecological
schemes in the region are considered, (Yu, B. 2016).
Focusing on the development variables of protected
areas, rights, capacity, governance and economic
income can effectively achieve governance
objectives (Balint, P. J. 2006).

In order to strengthen the rural ecological
governance and construction, Changde City has
successively issued the "three-year Action
implementation Plan for the renovation of Rural

Human settlement Environment in Changde City
(2018-2020)" and the "Changde Ecological
Civilization demonstration City Plan (2016-2025)".
We will steadily implement the "1686-year Plan"
strategy from six aspects: space, economy,
environment, life, system and culture to improve
the rural ecological environment and do a good job
in the war of rural ecological governance.
Combined with the elements of customer
satisfaction, such as "perceived value", "perceived
quality" and so on, (Fu, X. 2017), the evaluation
model of peasant household satisfaction is
constructed.

In this paper, the evaluation of farmers'
satisfaction with ecological governance refers to the
subjective evaluation of whether ecological
governance meets their needs by comparing their
actual feelings (satisfaction) with expected
expectations (importance).

Figure 1. Evaluation model of peasant household satisfaction

It is assumed that the dependent variable is
farmers' satisfaction with rural ecological
governance, and the independent variable is the
evaluation factor that affects farmers' satisfaction
with ecological governance. Through collating and
collecting the evaluation indicators of ecological

governance constructed by experts and scholars in
the field and the related concepts, objectives and
measures of ecological governance in Changde City,
the specific indicators of the evaluation system of
this study are summarized.

This paper constructs an evaluation index
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system of farmers' ecological governance based on
34 specific indicators in five aspects: ecological
economy, ecological environment, ecological

human settlements, ecological system and
ecological culture.

Table 1. Evaluation index system and weight of rural ecological governance farmers' satisfaction

Evaluation.
Target layer Criterion layer Index layer

Satisfaction
with rural
ecological
governance

Ecological
economy

X1 Agricultural development，
X2 Industrial development，
X3 Service industry development，
X4 New energy industry development

Ecological
environment

X5 Greening condition，
X6 Air quality，
X7 Drinking water quality，
X8 Soil erosion control，
X9 Soil pollution control，
X10 Treatment of Chemical Fertilizer and Pesticide pollution，
X11 Industrial pollution control，
X12 Sewage treatment，
X13 Treatment of human and poultry faeces，
X14 Harmless treatment of domestic waste

Ecological
human
settlement

X15 Building quality，
X16 Building floor area，
X17 Building decoration
X18Medical convenience，
X19 Shopping convenience，
X20Traffic convenience，
X21 Tap water facilities，
X22 Drainage pipe facilities，
X23 Power facilities，
X24 Communication facilities
X25 Garbage collection facility，
X26 Cultural and recreational facilities，
X27 Public toilet facilities

Ecological
system

X28 Implementation of ecological legal system
X29 Intensity of environmental supervision
X30 Government investment

Ecological
culture

X31 Educational resources
X32 Cultural activities
X33 Protection of ancient cultural buildings
X34 Promotion of folk culture

Questionnaire Design and Number of Samples
Combined with the literature and the actual

situation of the investigation area, the questionnaire
of "Farmers' Ecological Governance satisfaction
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Evaluation" is designed, which is divided into three
parts: farmers' basic situation, rural ecological
governance satisfaction evaluation and rural
ecological governance importance evaluation. In
this paper, "Likert scale" is used to measure
satisfaction and importance. "1-5" means "very
dissatisfied", "not quite satisfied", "basically
satisfied", "quite satisfied" and "very satisfied" in
turn.

Among the samples collected in this
questionnaire, there were 312 males and 231
females, with a sex ration of 1.35 to 1.35; the age of
the respondents was mainly over 41 years old,
accounting for 51.57%; the educational level was
mainly in junior middle school, accounting for
40.15%, followed by senior high school,
accounting for 22.84%. The main occupation is
farming, accounting for 46.60%, while farming
and part-time work and self-employment account
for 23.39% and 13.44% respectively, indicating
that rural farmers' choice of occupation has
gradually become extensive and diversified. The
total sample size and proportion of the survey make
it representative and can better reflect the level of
farmers in Changde City.

Reliability and Validity Test
First of all, the use of SPSS analysis data is

suitable for factor analysis, the results show that:
KMO is 0.979 (KMO value ≥ 0.8), indicating that
the validity of the research data is very good. Meet
the prerequisite requirements of factor analysis,
indicating that the data can be used for analysis and
research. Through the Bartlett sphericity test, the
approximate chi-square was 25801.384, and the
significance was 0.000, indicating that the research
data were suitable for factor analysis.

The reliability coefficient of Cronbach
reliability analysis is 0.987, which is greater than
0.9, indicating that the reliability quality of this
data is high and can be used for further analysis.

Extract Common Factor
Using principal component analysis, the

eigenvalue is set to be greater than 1, and the
variance is rotated to maximize the variance (Table
2). The variance contribution rate is 758%,
18.700%, 17.421%, 14.723% and 11.981%,
respectively, and the cumulative variance
contribution rate after conversion is 82.583%.

Table 2. Variance explanation rate table

When the absolute value of the factor load
coefficient is greater than 0.4, it shows that the
correlation between the research item and the factor
is very strong, and the factor can extract the
information effectively.

After determining that most of the information
of the research elements can be extracted from the
factors, the corresponding relationship between the
finishing factors and the research elements is
analyzed, and the common factors are summarized
according to the table results of the rotating factor
load coefficient.

Factor F1 ： According to the analysis and
classification of Table 3, nine indexes such as
drinking water quality, soil and water loss control,
sewage treatment, soil pollution treatment,
pesticide and chemical fertilizer pollution treatment
and industrial pollution have higher factor loads

among the common factor F1. It mainly reflects
the farmers' feelings about the treatment of the
rural environment, so it is named "Ecological
Environment".

Factor F2 ： the seven indicators of ecological
legal system, supervision, capital investment,
educational resources, cultural activities, protection
of ancient cultural buildings and protection of folk
culture have higher factor loads. it reflects farmers'
perception of the implementation of government
policies and the strength of civilization construction,
so it is named "cultural system".

Factor F3 ： nine indexes, such as power
facilities, communication facilities, tap water
facilities, garbage collection, transportationand
shopping convenience, have higher factor loads,
which reflect farmers' demand for rural
infrastructure construction, so it is named
"infrastructure".
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Factor F4：agricultural development, industrial
development, service industry development and
new energy industry development have higher

factor loads, which reflect farmers' perception of
rural industrial planning and development, so they
are named "economic development".

Factor F5 ： Finally, the five indicators of
greening, air quality, housing quality, housing area
and decoration in the common factor F5 have a

higher factor load, which reflects the farmers'
demand for living conditions and environment,
which is named "living conditions".

Table 3. Load factor table after rotation

RESULTS
Analysis on the Satisfaction of Ecological
Governance

After all the above evaluation indicators are
recombined, a set of more scientific evaluation

index system of farmers' ecological governance
satisfaction is reconstructed. Combined with the
data of table (1) and formula (1), the weights of
five common factors are calculated one by one.

Varrible F1 F2 F3 F4 F5

X1 0.330 0.334 0.198 0.687 0.261
X2 0.298 0.300 0.208 0.776 0.151
X3 0.206 0.253 0.348 0.701 0.274
X4 0.284 0.364 0.197 0.757 0.151
X5 0.412 0.120 0.406 0.420 0.446
X6 0.396 0.060 0.331 0.412 0.574
X7 0.446 0.157 0.394 0.454 0.313
X8 0.543 0.301 0.266 0.453 0.325
X9 0.725 0.371 0.250 0.348 0.203
X10 0.720 0.380 0.215 0.346 0.260
X11 0.725 0.369 0.263 0.300 0.234
X12 0.737 0.326 0.243 0.286 0.234
X13 0.680 0.294 0.352 0.243 0.319
X14 0.659 0.283 0.402 0.191 0.300
X15 0.273 0.384 0.322 0.239 0.706
X16 0.295 0.360 0.340 0.203 0.703
X17 0.316 0.340 0.371 0.250 0.661
X18 0.294 0.514 0.466 0.292 0.367
X19 0.238 0.448 0.630 0.295 0.233
X20 0.231 0.410 0.680 0.207 0.225
X21 0.330 0.185 0.684 0.292 0.251
X22 0.442 0.434 0.535 0.346 0.153
X23 0.270 0.272 0.701 0.180 0.357
X24 0.222 0.302 0.747 0.221 0.304
X25 0.441 0.434 0.558 0.211 0.241
X26 0.370 0.594 0.479 0.328 0.147
X27 0.459 0.619 0.339 0.319 0.113
X28 0.454 0.552 0.338 0.288 0.330
X29 0.491 0.505 0.337 0.227 0.401
X30 0.488 0.593 0.319 0.296 0.254
X31 0.339 0.681 0.333 0.349 0.276
X32 0.367 0.690 0.325 0.348 0.259
X33 0.314 0.661 0.360 0.318 0.335
X34 0.328 0.715 0.299 0.346 0.293
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Wi= Vi Vi� (1)
Wi——Common factor weight；

Vi——Explanation rate of common factor
variance；

Vi� ——Cumulative variance explanation rate.
From the formula (1), it is concluded that the

common factor weights of F1, F2, F3, F4 and F5

are 0.239, 0.226, 0.211, 0.178 and 0.146
respectively. After calculating the weight, the
weighted average method is used to calculate the
satisfaction of each common factor and the
comprehensive satisfaction average of the whole
evaluation index system. To sum up, Table 4 is as
follows.

The comprehensive satisfaction of the
evaluation index of this study is 3.6, indicating that
the majority of rural residents are satisfied with the
current rural ecological governance. According to
the Richter scale, the average value of the
evaluation indicated "approval" at [3.5, 5. 0].
Among them, the satisfaction of the common
factor F5 "living conditions" is 3.785, which is the

highest among the five common factors, while the
satisfaction of F1 "ecological environment" is 3.416,
indicating that farmers maintain a "neutral"
attitude towards the governance of the ecological
environment.

Table 4. Results of common factor analysis of farmers' ecological governance satisfaction evaluation index
Analysis on the Influencing Factors of IPA Satisfaction

Satisfaction and importance score statistics
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Figure 2. Average score of satisfaction of each index

In order to fully reflect the differences in the
evaluation of farmers' satisfaction with each index,

the average satisfaction of each index factor is
sorted out according to the results of the
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questionnaire (see figure 2), and the comprehensive
average satisfaction of each factor affecting rural
ecological environment governance is calculated to
be 3.583.

Among the 34 indicators of the evaluation
system, the highest score of "air quality" is 3.923,
reaching the "satisfactory" state in the Likert scale.
this shows that Changde's air pollution control

work has achieved remarkable results and has been
generally recognized by farmers, while the lowest is
"public toilet facilities", which is only 3.20.

Therefore, in the process of rural ecological
governance, we should pay more attention to the
environmental facilities of public toilets and take
further effective measures to improve, upgrade and
optimize.

Figure 3. Average score of importance of each index

According to the results of the questionnaire,
the average importance of each index is calculated
(see figure 3). The final average score is 4.327,
corresponding to the "importance" in the Likert
scale, it can be seen that farmers have a higher
overall evaluation of the importance of each index
of rural ecological governance in Changde City.

The standard deviation of most indicators is
between 0.7 and 0.8, and the maximum is 0.937,
indicating that farmers have a small perception of
the importance of each index. Although the scores
of the 34 indicators are all above 4.00, it is not
difficult to see the gap in the minds of farmers, in
which the highest importance score is "power
facilities", with an average of 4.483, and the lowest
is "service industry development", which is 4.066.

Through the comparison of the data, it is found
that the average score of importance evaluation is
significantly higher than that of satisfaction (3.583),
which shows that there is a big gap between the

rural ecological governance work in Changde and
the expected effect in the hearts of local rural
residents, which needs to be further improved.

IPA four-quadrant analysis
By using the method of IPA

satisfaction-importance four-quadrant analysis, and
comparing the importance and satisfaction of each
index, we can directly find out the key factors that
affect farmers' satisfaction with rural ecological
governance, so as to improve the shortcomings and
weak links in ecological governance.

Taking the satisfaction P as the horizontal axis
and the importance I as the vertical axis, the
four-quadrant diagram is drawn. After calculation,
it is concluded that the point composed of the
average score of satisfaction and the average score of
importance is the coordinate origin (3.583 4.327),
as shown in figure 4.

Figure 4. IPA four quadrant analysis chart
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According to the analysis of figure 4, the first
quadrant (p > 3.583) includes nine index factors:
electric power facilities, air quality, greening,
building quality, communication facilities, tap
water facilities, garbage collection and disposal,
convenient transportation, medical convenience
and environmental supervision. this means that
farmers in Changde generally attach great
importance to it and give a high evaluation at the
same time, in this case. It only needs to be
maintained in the ecological environment
management in the future development and
construction stage.

The second quadrant (p < 3.583 I > 4.327)
includes 12 index factors: drinking water quality,
sewage treatment, chemical fertilizer and pesticide
pollution treatment, soil pollution treatment,
industrial pollution treatment, human and poultry
manure treatment, pollution-free treatment of
domestic waste, soil and water loss control,
drainage facilities, educational resources,
implementation of ecological legal system, and
government investment.

It shows that these indicators are highly valued
by farmers, but the current governance situation
has not reached the expected level of farmers, and
the degree of recognition of farmers is low. The
managers of local governments and relevant
departments should grasp these elements, shift the
focus of ecological governance to these 12 elements,
and improve the satisfaction of farmers by solving
the actual problems.

The third quadrant (p < 3.583 I < 4.327)
includes seven index factors: industrial
development, development of new energy industry,
cultural and recreational facilities, public toilet
facilities, protection of ancient cultural buildings,
cultural activities, and promotion of folk culture. It

means that the satisfaction of farmers is not high,
and they do not pay special attention to it.

In this regard, it is suggested that the relevant
departments need not focus on these indicators in
the future ecological governance work, but can not
be ignored, the rural ecological governance should
always be coordinated and coordinated.

The fourth quadrant (p > 3.583 I < 4.327)
includes five index factors: agricultural
development, service development, internal and
external decoration, building area and shopping
convenience. It shows that the local people think
that these five indicators are not so important for
the governance of rural ecological environment, but
their satisfaction is very high. Therefore, the
relevant departments do not have to deliberately
pursue their development.

CONCLUSION
Combined with the above empirical analysis,

the factors that affect the farmers' satisfaction with
rural ecological governance in Changde City are
mainly concentrated in the ecological environment,
cultural system, infrastructure and so on. In order
to effectively enhance farmers' satisfaction with
rural ecological governance, the following should be
done:
Improve the Efficiency of Ecological Management
and Protect the Ecological Environment.

Environmental governance is the most
important and basic part of rural ecological
governance. "Green water and green mountains are
Jinshan and Silver Mountains". Ecological
governance should be guided by green development,
and only by taking good measures to protect the
ecological environment can we take the road of
sustainable development. At present, there are still
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water pollution problems caused by aquaculture
and agricultural non-point source pollution in
Changde City. In addition, water source protection
is not in place and drinking water safety can not be
guaranteed. First of all, we should carry out the
treatment of environmental problems in accordance
with local conditions. Through investigation and
analysis, put an end to the prevention and control
of pollution from the source.

Second, improve the supervision ability of
ecological governance and improve the reward and
punishment mechanism. Enterprises that seriously
affect ecological quality should be punished
accordingly, and local entrepreneurs and operators
should develop aquatic products, livestock and
poultry breeding and high energy consumption
industries in a green and scientific manner. Third,
protect and maintain wetlands and lakes,
strengthen biodiversity protection, make rational
use of the rich natural resources of various counties
and townships in Changde City for scientific
planning, and develop a harmonious rural
ecological spatial pattern with regional
characteristics.
Improve the Living Environment in Rural Areas
and Strengthen the Construction of Infrastructure.

Rural infrastructure is not only the basic
condition of rural economic development, but also
the convenience and material guarantee of the life
of the majority of farmers. First, improve rural
infrastructure, increase investment in the
construction of water and electricity, roads and
communication networks, and promote the overall
development of urban and rural areas.

Second, improve the living conditions in rural
areas, scientifically and rationally plan the living
space of farmers, and advocate a livable
environment in rural areas with "convenient life,
convenient transportation, scientific layout and
humanistic characteristics"; third, improve the level
of public services in rural areas, provide better
quality and green public goods, and increase
investment in science, education, culture, health,
sports, etc. Fourth, improve the quality of rural
community service, organize and carry out rich
recreational activities, actively popularize science
and knowledge, and promote the construction of
rural talent team.

Strengthen the Propaganda of Ecological
Governance and Enhance Farmers' Sense of
Participation.

As the main body of rural ecological governance
and the beneficiary of the achievements, farmers
can understand and participate more in the
ecological governance work in order to provide
guarantee for the lasting and stable governance
effect. First of all, strengthen the local propaganda

on the construction of ecological civilization.
Through training, grass-roots workers will be
deeply impressed by the objectives, aspects, and
specific project measures of ecological governance,
and then use radio, publicity posters, online official
media and other forms to deepen farmers'
understanding of ecological governance, and
encourage more people in rural areas to actively
participate in and participate in ecological
governance actions.

The second is to improve the mechanism of
farmers' participation. In the process of ecological
governance, we should establish a deeper and closer
relationship between the government and farmers,
give farmers full autonomy and voice, enhance their
sense of mission and social responsibility, and
coordinate and promote farmers' participation in
ecological governance.
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