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Abstract: In the milieu of escalating flood occurrences, the concept of community resilience has
garnered considerable attention. A series of studies recommend a river restoration approach to
encourage the participation of all relevant stakeholders to manage floods to improve community
resilience. However, existing studies have not sufficiently unraveled the intricate interplay of drivers
shaping such participation. Therefore, using the Moat System Restoration Project in Tianchang City as
the empirical conduit, this study elucidates the relationship between the drivers that drive stakeholder
participation in river restoration in the context of improving community resilience. The Theory of
Planned Behavior was employed to extend additional independent variables such as stakeholder
attitudes, priorities, risk perception, trust in government decisions, knowledge, motivation, and
intentions. A sample of 473 local residents involved in the Moat System Restoration Project was
evaluated by Structural Equation Modelling. The empirical results revealed the salient influence
of stakeholder attitudes, knowledge, and priorities on their behavior and risk perception where
harnessing perceptions of priority has the potential to significantly improve community resilience.
Notably, the study dispelled the presumed influence of trust on risk perception, a revelation that
deviates from some existing literature. The findings further demonstrate a strong association between
stakeholder motivation and both risk perception and intentions, a relationship underappreciated in
previous studies. Theoretically, this study unearths the intricate dynamics of stakeholder participation
in river restoration projects, thereby extending the Theory of Planned Behavior to the sphere of
stakeholder participation, which adds a critical dimension to the understanding of flood management
and community resilience. Practically, this study provides a valuable lens for practitioners as it
illuminates pathways to foster stakeholder participation in river restoration initiatives, guiding the
development of strategies to foster stakeholder participation in similar projects.

Keywords: community resilience; river restoration; stakeholder participation; driving factors

1. Introduction

Nowadays, the frequency of floods inevitably challenges adaptation projects, despite
the great efforts that have been made to manage floods. Birkholz et al. [1] delineate that no
country is immune to the effects of flooding, and floods are one of the most common natural
disasters, with approximately 50–300 inland floods occurring annually worldwide [2].
Floods account for an alarming 11.7% of all natural disaster deaths [3]. In response to
concerns about the consequences of the increased frequency of flooding problems, the
concept of “community resilience” has received increasing attention in the scientific and
policy spheres [4,5]. It refers to the ability of a community to anticipate, withstand, and
bounce back from adversities, such as natural disasters, which primarily involves the
participation of all community members, as well as collaboration between different sectors
and levels of government. As elucidated by Ashmawy [5], resilient communities have
access to the needed information and resources to prepare, respond, and recover from
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disasters. In 2005, the UN World Conference extolled the virtues of a bottom-up approach to
community resilience and encouraged the participation of all relevant stakeholders to cater
to local exigencies [6]. Indeed, involving stakeholders in the resilience-building process not
only helps to increase social acceptance of flood response initiatives but also creates strong
bonds between decision-makers and stakeholders working towards co-creating highly
resilient communities for Sustainable Development Goals [7]. Consequently, a myriad of
countries are proactively fostering the integration of stakeholder and community resilience
into risk policies and interventions [8]. In terms of the specific implementation, a series
of studies recommend a ‘river restoration’ approach to encourage the participation of all
relevant stakeholders managing floods to improve community resilience [9,10]. The Society
for Ecological Restoration [11] defines restoration as “a process that assists the recovery
of degraded, damaged, or destroyed ecosystems”, and many international organizations
have made declarative commitments to engage in restoration as a means of addressing
global environmental change [12]. JMR Benayas et al. [13] utilized meta-analysis to confirm
that ecological restoration can provide ecological services, restore river socio-ecological
functions, improve flood management capabilities, and emphasize the indispensable role
of stakeholder participation [14,15].

However, Conniff [10,15] reported that due to insufficient stakeholder participation,
75% of the implemented river restoration projects did not reach their minimum targets.
Whereas less resilient community residents tend to be older, marginalized groups who
may lack the necessary resources and lag behind other communities in the restoration
process [16]. Therefore, investigating the drivers that drive stakeholder participation
in river restoration projects has both theoretical and practical implications for building
resilience in local communities.

According to Turcanu et al. [17], setting restoration goals is a value-laden event as
it involves people’s attitudes, risk perceptions, knowledge, trust in the government, and
ultimately their behavior or willingness to participate. Several scholars have examined the
relationship between stakeholders and river restoration projects from different perspectives.
For example, Alam [18] analyzed the relationship between attitudes and river restoration
from the perspective of local attachment, and Schaich [19] measured people’s perceptions
of the floodplain and their attitudes towards the restoration measures taken. Phalen [20] ex-
plained people’s reactions to restoration projects through human behavior, motivation, and
cognitive theory. Aggestam [21] investigated how people’s values influence the restoration
process, and Hong et al. [22] showed the relative importance and priority of the values of
each stakeholder in a river restoration project. Nevertheless, this study found that few stud-
ies have attempted to examine stakeholder knowledge, priorities, and behaviors towards
participating in river restoration projects. Follett et al. [23] observed that only 3% of papers
addressed participants’ priorities in the context of improving community resilience. To fill
this distance, using the medium of the Moat System Restoration Project (MSRP), this study
explores the relationship between the drivers that drive stakeholder participation in river
restoration in the context of improving community resilience. The findings of this study
contribute to shaping local community resilience and help decision-makers know how
to motivate stakeholders to participate in environmental decision-making, especially in
flood management.

2. Literature Review
2.1. Stakeholders and Theory of Planned Behavior

According to Cascetta et al. [24], stakeholders are defined as individuals and orga-
nizations that have a stake in a particular issue, even if they have no formal role in the
decision-making process. Yosie and Herbst [25] distinguished between different categories
of stakeholders. These include (1) those who are directly affected by the decision and take
action; (2) people who have an interest in the project and want to participate and offer
input; (3) those who are interested in participating in seeking information; and (4) those
affected by the consequences of the decision but unaware of participatory processes. This
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study follows Freeman’s [26] definition of stakeholders as those who live or work close to
the moat system, including local authorities, academics, and relevant institutions. Because
their lives will be affected by the MSRP, they have the ability to participate in environmental
decision-making.

In fact, stakeholder participation in environmental decision-making has been widely
discussed in previous studies. Both the Water Framework Directive [27] and the EU Flood
Assessment and Management Directive [28] require stakeholder participation in envi-
ronmental decision-making and emphasize the need for coordination of efforts between
different stakeholders, as simply following the people-centered principle itself may lead to
mismatches of needs and delays in responsibilities [29,30]. According to the Asian Devel-
opment Bank [31], engaging people outside of academia and politics in decision-making
supports good governance, citizenship, and accountability and helps local authorities use
available evidence to make decisions that address stakeholder priorities. Moreover, bring-
ing together multiple stakeholders facilitates mutual learning to integrate priorities not
often considered by decision-makers [32]. However, Blicharska and Rönnbäck [33] high-
lighted that relevant stakeholder willingness to act is required if a specific project or policy
is to be implemented. Previous studies have shown that a theoretical model frequently used
to identify stakeholders’ attitudinal factors related to behavior is the Theory of Planned
Behavior (TPB) [34]. Thus, this study extended TPB theory to consider the situation of
MSRP by adding additional independent variables to understand the relationships between
the factors driving stakeholder participation in such river restoration projects in the context
of improving community resilience.

TPB has been applied in the field of participation and has proved to be effective
in explaining relevant behavioral intentions [35]. The TPB assumes that an individual’s
participation behavior is the result of his or her intentions, and behavioral intentions are
affected by three distinct factors: attitude toward behavior, subjective norms, and perceived
behavior control [36]. Specifically, attitudes refer to people’s evaluation of particular objects
in a like or dislike manner, and subjective norms refer to the perceived social pressure to
perform or not perform behavior. Perceived behavioral control is people’s perception of
the ease or difficulty of performing the behavior. If a person has a positive assessment
of a particular behavior, believes that people who are important to them want them to
perform the behavior, and perceives it to be easy, they will have a strong intention to
perform the behavior. For example, stakeholders may feel that their participation can
influence the outcome of a restoration project, which falls within the realm of perceived
behavioral control.

Considering the situation of MSRP, the term ‘subjective norms’ is replaced by stake-
holder behaviors. The concept of ‘perceived behavioral control’ is replaced by stakeholder
knowledge. More specifically, ‘attitude’ in this study can be interpreted as stakeholders’
response to MSRP, while ‘behavior’ refers to stakeholder’s participation behavior. The
concept of ‘motivation’ refers to the driving factors that make stakeholders voluntarily partic-
ipate in decision-making, while ‘intention’ represents the goals that stakeholders expect to
achieve through their participation behavior. The term ‘risk perception’ refers to stakeholders’
perceived level of risk to the moat system, while ‘knowledge’ reflects stakeholders’ familiarity
with participating in MSRP decision-making. The concept of ‘trust’ indicates the degree of
trust stakeholder confidence in local government or government decisions.

2.2. Research Hypotheses and Conceptual Framework
2.2.1. Stakeholder Attitudes and Priorities

It has been acknowledged that the effectiveness of river restoration projects depends
mainly on stakeholders’ attitudes [37]. Kelly [38] established that attitude is the most
important predictor of people’s participation. Stakeholders are more likely to participate
if they have a positive attitude toward a river restoration project. Deffner and Haase [39]
indicated that most people have a positive attitude toward river restoration and benefit from
restored river sections. Tunstall et al. [40] emphasized the importance of understanding
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stakeholder perceptions of restoration goals and incorporating them into river restoration
decisions. Risk decision priorities have been shown to correlate with risk perception [41]. In
the literature, prioritization means ranking objectives in order of importance [42], which can
reflect the ideal river restoration goals of stakeholders and enhance the fairness of decision-
making [43]. For example, Weitzner and Deutsch [44] explored the relationship between
stakeholder priorities and motivation and demonstrated that individuals’ priorities are
linked to their attitudes and risk perceptions [45]. Gallego-Ayala and Juízo [46] successfully
identified stakeholders’ priorities by applying the analytic hierarchy process method. Based
on the above discussion, this study proposes the following hypotheses:

H1. Stakeholder attitudes have a positive impact on stakeholder behavior towards participation in
river restoration decision-making.

H2. Stakeholder attitudes have a positive impact on stakeholder priorities.

H3. Stakeholder priorities have a positive impact on stakeholder behavior.

2.2.2. Risk Perception and Trust in Government Decisions

Risk perception plays an important role in decision-making [47], as it can lead decision-
makers to make decisions and take action to reduce risk [48]. Paul Slovic [49] defines the
concept of “risk perception” as people’s subjective assessment or judgment of potential risks.
Moreover, risk perception has been previously incorporated into the TPB framework [50],
and sufficient evidence shows that risk perception can affect people’s participation behav-
ior [51] and behavioral intention [52]. There is a correlation between risk perception and
attitudes [53,54]. Likewise, Moen [55] observed that risk perception has a positive effect
on priorities. When the perceived risk is high, the intention to choose safer alternatives
is seen as prioritizing safety. However, Swapan’s [56] empirical study found that a lack
of trust in the government was the cause of stakeholder indifference to participation. A
correlation exists between trust and participation [57]. Low trust in government reduces
participation, while low participation reduces trust [58]. The higher perceived risk reduces
people’s confidence in the governing institutions [59].

Rousseau et al. [60] defined ‘trust’ as a state of mind comprising the intention to accept
vulnerability based upon positive expectations of the intentions or behavior of another
that allows individuals to determine whether they are willing to let others influence their
decisions and behavior [61]. According to previous studies, risk perception, participation,
and trust in local government are closely related [62]. Carnevale and Wechsler [63] found
that trust and attitudes are related to some extent. Trust in local government can affect
citizens’ motivation to participate in decision-making [64]. When laypeople do not have
specific knowledge, they will place more trust in authorities when judging risks [65]. Thus,
this study proposes the following hypotheses:

H4. Stakeholder priorities have a positive impact on stakeholder risk perception.

H5. Stakeholder risk perception has a positive impact on stakeholder behavior.

H6. Stakeholders’ trust in government decisions has a positive impact on stakeholder behavior.

H7. Stakeholders’ trust in government decisions has a positive impact on stakeholder risk perception.

2.2.3. Stakeholder Knowledge

According to Ajzen [36], the concept of knowledge refers to situational factors that
influence attitudes toward certain behaviors. In the existing literature, knowledge is
often considered a prerequisite for one’s behavior [66]. Some scholars have studied how
knowledge can predict behavior by applying TPB [67]. Dreyer [68] argued that people’s
willingness to participate is influenced by trust and knowledge factors. Stakeholders who
have the required knowledge are more likely to participate in decision-making [69]. Rather,
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some of these stakeholders are unwilling to participate because they do not know the
behavior to be performed [70]. In addition, Venkataramanan [71] found that knowledge
helps shape people’s attitudes and predict their intentions and motivations for behavioral
change. Knowledge also helps determine people’s priorities [72]. The following hypotheses
were proposed:

H8. Stakeholder knowledge has a positive impact on stakeholder behavior.

H9. Stakeholder knowledge has a positive impact on stakeholder priorities.

2.2.4. Participation, Motivation, Intention, and Behavior

Participation is one of the outcomes of motivation [73]. Gul [74] define the term
‘motivation’ as ‘directing a person to behave in a certain way’. Understanding stake-
holder motivation could stimulate their desire to participate in and improve the quality
of decision-making. The concept of motivation includes both extrinsic and intrinsic mo-
tivation [75]. Following Deci [76], one is said to be intrinsically motivated to perform a
behavior when one receives no apparent reward except the behavior itself. Shirk et al.’s [77]
and Ryan et al.’s [78] surveys found that people’s motivation for participating in environ-
mental stewardship is to help the environment and to learn. Instead, extrinsic motivation
is just a tool to achieve a certain desired outcome [79]. TPB states that the most proximate
determinant of an individual’s behavior is his or her intention to engage in the behav-
ior [36]. Expected value theory suggests that human behavioral intentions are based on the
expectation that a particular behavior will produce a particular outcome [80,81]. However,
Gollwitzer [82] argues that a key factor leading to intention formation and behavior is
personal motivation to achieve the ultimate goal. Behavior is guided by intentions [83].
People’s beliefs and desires causally combine to determine their intentions, which in turn
control their behavior [84]. Accordingly, the following hypotheses were proposed:

H10. Stakeholder motivation has a positive impact on stakeholder risk perception.

H11. Stakeholder motivation has a positive impact on stakeholder intentions.

H12. Stakeholder intentions have a positive impact on stakeholder behavior.

According to the description and analysis above, the conceptual framework has been
developed, which summarizes the hypothesized relationships, as shown in Figure 1.
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3. Methods
3.1. Study Area

The study was undertaken in Tianchang City, Anhui Province, China, which is the
nearest city to the mouth of the Yangtze River in this province, as it is seriously affected by
floods almost every year, causing huge economic losses and negative impacts. In detail,
Tianchang is a sub-prefecture-level city with a total area of 1770 square kilometers. The
local population is about 628,900. Its average temperature is between 14 and 17 ◦C, and
its annual precipitation is between 750 and 1700 mm. During the summer, Tianchang has
frequent and intense rainfall, leading to more vulnerability to flooding.

The moat system is a famous landmark of Tianchang City, with the unique functions of
cultural heritage and ecological optimization. In 2017, some scholars discovered a section
of city wall ruins in the moat system. The city wall is about 17.65 m in length. Some of the
bricks still retain old symbols. The moat system originated in the Ming and Qing dynasties
in ancient China and was mainly used for flood control and protection of the city. However,
Zheng [85] argues that the function of the moat is more for drainage purposes than its
original defensive function. When the city suffers from floods, the moat can play the role of
flood discharge, thereby reducing the risk of flooding. Figure 2 shows the location of the
moat system in Tianchang City.
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The moat system has experienced frequent flooding problems due to frequent and
concentrated rainfall. One of the worst floods in Anhui during the last three years affected
1.608 million people, resulting in four deaths and direct economic losses of 6.55 billion yuan,
as reported by China’s Ministry of Emergency Management. Communities that settled
near the moat system suffered a series of negative impacts due to flooding in the moat
system. To address this serious issue, the Tianchang government and the Moat System
Management Team initiated the MSRP to increase the resilience of the local communities
and inspire stakeholders to participate in it.

The success of river restoration depends largely on the stakeholders who may support
or oppose restoration decisions [86]. Conversely, even though the Tianchang government
has recognized the urgency of taking measures to mitigate frequent flooding, previous
response decisions have not always been accepted by the population, which indicates that
the frequent flooding problem is apparent to local authorities, but the stakeholders may not
be as conscious, thus restricting the progress of river restoration and the development of
community resilience. Stakeholder participation is an important step in ensuring that the
MSRP considers stakeholder needs, priorities, and interests. Thus, employing the MSRP
in Tianchang City as the study area offers a compelling case for an investigation of the
relationship between the drivers that drive stakeholder participation in river restoration
projects in the context of improving community resilience.

3.2. Measures

This study utilized the questionnaire as the survey instrument. The questionnaire
contained two sections. The first section is designed to collect the demographic characteris-
tics of the respondents, including questions on respondents’ knowledge of participation
in MSRP and whether they favored flood management as a priority. The second section
consists of a series of measurement items for identified variables and the measurement
items were adapted from the scales in the existing literature. Specifically, the stakeholder
knowledge (SE) measurement item was adapted from [87,88]. Stakeholder trust in govern-
ment decisions (STD) was used in Mah’s [89] scale with a minor modification. Stakeholder
Risk Perception (SRP) referenced the scale developed by Su [53] and Whitmarsh [90]. We
adopted the scale from Beechie [91] and Berander [92] to measure stakeholder priorities
(SP). To measure the participation motivation (SM) of stakeholders, we adopted the 5-item
scale of van Riper [93] and Corbett [94]. Stakeholders’ participation intention (SI) was
measured using the scale from Woosnam [95] and Venkataramanan [71]. Stakeholder
attitudes (SA) towards MSRP were captured by adapting the items from Schaich [19] and
Tunstall [96]. Stakeholder Participation Behavior (SB) uses the scale from Wang [97] and
Sarvilinna [98], with slight modifications. All items in the questionnaire were measured on
a 5-point scale, from “strongly disagree” to “strongly agree”.

3.3. Data Collection

Data were collected from 1 February to mid-March 2023. Respondents were drawn
from residents living or working in communities near the Tianchang Moat System. All
participation was voluntary and anonymous. Most questionnaires were completed by
scanning WeChat QR codes. Those unfamiliar with online surveys were collected on-
site. The study received a total of 510 questionnaires, 368 online and 142 offline. In the
process of data screening, 37 invalid questionnaires were eliminated. Therefore, 473 valid
questionnaires were obtained for analysis.

3.4. Data Analysis

SPSS 25.0 was employed for descriptive statistical analysis of the collected data. Struc-
tural Equation Modeling (SEM) was used to test the hypotheses proposed in this study
with the assistance of AMOS 26.0 software [99]. SEM is an advanced multivariate statis-
tical technique employed to incorporate multiple dependent and independent variables
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into a single model and identify the relationships between various latent constructions or
variables [100]. Thus, SEM was considered an appropriate analytical tool in this study.

SEM consists of a measurement model and a structural model [101]. The measurement
model focuses on analyzing the causal relationships between measurement items and
latent variables, while the structural model tends to explore the associations between
latent variables. In specific analysis, first, Confirmatory Factor Analysis (CFA) assessed the
validity and model fit of the measurement model. Second, path analysis was carried out to
explore the structural model, i.e., testing H1–H12.

4. Results
4.1. Sample Description

The demographic profiles of the respondents are shown in Table 1. Males and females
accounted for 50.7% and 49.3%, respectively. It was found that 36.6% of the respondents
were aged between 26 and 35 years old, and about 22.2% were aged between 18 and
25. The respondents who were aged between 46 and 55 made up 18.2%, while 17.1%
were aged between 36 and 45. The results show that most of the respondents had high
educational qualifications. It was found that 37.6% of respondents had a bachelor’s degree
as their highest degree; 18% had a master’s degree and 4.2% had a doctorate. Primary
and secondary education levels collectively accounted for 40.2%. In terms of employment
status, civil servants were 39.7%, students 18.4%, retirees 1.7%, and self-employed 18.0%.
Farmers or workers make up 22.2%. Moreover, 22.0% of the respondents have lived
around the moat system for more than 20 years. Participants who had lived in this area
for 8–13 and 14–19 years accounted for 18.6% and 18.4%, respectively, and 21.1% of the
people had lived in the area for 2–7 years. Only 19.9% of respondents had lived near the
moat system for less than a year. On the other hand, 20.5% and 20.3% of the participants
were extremely familiar and very familiar with the knowledge of participation in MSRP,
respectively. The proportion of moderately familiar participants was 19.5. The proportion
of slightly familiar participants was 22.2. Only 17.5% of the respondents were not at
all familiar with the knowledge of participation in MSRP. Regarding the priority target,
23.9% of respondents strongly approved of “flood protection” as a priority, while 22.2%
of respondents strongly disapproved. The proportion of respondents disapproving was
19.2%, while 18.2% approved. It was found that 16.5% of the participants were neutral.

4.2. Measurement Model and CFA

A measurement model encompassing all scale items was tested through CFA. Specifi-
cally, the reliability of constructs was first examined by Cronbach’s α value and Composite
Reliability (CR). As shown in Table 2, Cronbach’s α value of each construct is between
0.811 and 0.905, exceeding the recommended value of 0.70 [102], while CR coefficients of
the variables are between 0.841 and 0.902, above the standard of 0.70 [103]. These indicate
that the constructs have good internal consistency and reliability. The convergent validity
was secondly checked through factor loadings and Average Variance Extracted (AVE). The
results show that the factor loadings are all above 0.7, exceeding the suggested threshold of
0.50, while the AVE values were above 0.6, exceeding the recommended threshold value
of 0.50 [102], indicating good convergent validity. Finally, discriminant validity was veri-
fied by assessing the correlations between the constructs and the square root of AVE for
each construct. The square root of AVE for each construct was more significant than the
correlation coefficient between other constructs, indicating adequate convergent validity.
As shown in Table 3, the square roots of AVE values were higher than the correlation
coefficients. Therefore, the discriminant validity of the constructs was supported.
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Table 1. A sociodemographic overview of the sample (n = 473).

Attributes Description Frequency Percentage (%)

Gender Male
Female

240
233

50.7
49.3

Age 18–25
26–35
36–45
46–55
55+

105
173
81
86
28

22.2
36.6
17.1
18.2
5.9

Education Level Primary School
Secondary School
Undergraduate
Master’s degree
PhD+

95
95
178
85
20

20.1
20.1
37.6
18.0
4.2

Employment
Status

Civil servant
Self-employed
Retired
Student
Farmer or worker

188
85
8
87
105

39.7
18.0
1.7
18.4
22.2

Years Less than 1 year
2–7 years
8–13 years
14–19 years
More than 20 years

94
100
88
87
104

19.9
21.1
18.6
18.4
22.0

Familiarity with
Participation in MSRP

Not at all familiar
Slightly familiar
Moderately familiar
Very familiar
Extremely familiar

83
105
92
96
97

17.5
22.2
19.5
20.3
20.5

Flood Management as a
Restoration Priority

Approve
Strongly Approve
Neutral
Disapprove
Strongly Disapprove

86
113
78
91
105

18.2
23.9
16.5
19.2
22.2

Table 2. Reliability and convergent validity.

Construct Item Loading CR AVE Cronbach’s α

SA SA1. I am interested in Moat System
Restoration Projects. 0.780 0.892 0.623 0.811

SA2. I am concerned with Moat System
Restoration Projects. 0.798

SA3. I have only a little information on the
Moat System Restoration Project. 0.767

SA4. I think the restoration project is necessary
for the moat system. 0.802

SA5. I believe the Moat System Restoration
Project can help solve real problems. 0.797

SB SB1. I am willing to participate in
decision-making. 0.781 0.889 0.615 0.870

SB2. I am open to sharing knowledge. 0.781
SB3. I am willing to be trained to participate in
decision-making. 0.764

SB4. I am glad to communicate with people in
different roles. 0.803

SB5. I am able to encourage others to
participate in decision-making. 0.791

STD6. I think local government decisions can
address people’s concerns. 0.759
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Table 2. Cont.

Construct Item Loading CR AVE Cronbach’s α

SP SP1. Flooding Management. 0.823 0.901 0.647 0.902
SP2. Social welfare 0.819
SP3. Strengthen legislation. 0.803
SP4. Ensure health and safety. 0.777
SP5. Economic development 0.798
SP3. Strengthen legislation. 0.803
SP4. Ensure health and safety. 0.777
SP5. Economic development 0.798

SRP SRP1. I think solving the flooding problem of
the moat system is very urgent. 0.826 0.841 0.638 0.823

SRP2. I think the flooding issue of the moat
system is threatening my life. 0.816

SRP3. I agree with flood management as a
priority for Moat System Restoration Projects. 0.753

STD STD1. I think the decision of the government is
trustworthy. 0.807 0.902 0.605 0.901

STD2. I have confidence in the competence of
decision-makers. 0.775

STD3. I am satisfied with the current
decision-making process. 0.764

STD4. I believe the decision-making process is
fair in Tianchang City. 0.801

STD5. I think the local government’s decision
is accepted. 0.758

STD6. I think local government decisions can
address people’s concerns. 0.759

SK SK1. I have received all the information
necessary to participate in decision-making. 0.787 0.901 0.647 0.905

SK2. I have the requisite knowledge to
participate in decision-making. 0.793

SK3. I understand how to participate in
decision-making. 0.806

SK4. I am aware of my role in the
decision-making process. 0.802

SK5. I know the benefits of participating in
decision-making. 0.832

SM SM1. I have the right to participate in
decision-making. 0.812 0.898 0.637 0.884

SM2. I have the ability to participate in
decision-making. 0.802

SM3. I feel confident when participating in
decision-making. 0.780

SM4. I think my participation can influence
decisions. 0.801

SM5. I have a sense of responsibility to
participate in decision-making. 0.797

SI SI1. Gives me the opportunity to learn
new skills. 0.768 0.888 0.612 0.883

SI2. Network with academics related to
my major. 0.792

SI3. Let decision-makers know and consider
my thoughts. 0.777

SI4. Make more like-minded friends. 0.774
SI5. To preserve the ecology of the place where
I live. 0.800



Water 2023, 15, 2844 11 of 18

Table 3. Discriminant validity for the measurement model.

Construct SK STD SRP SP SM SI SA SB

SK 0.804
STD 0.056 0.778
SRP 0.340 0.059 0.799
SP 0.310 0.124 0.215 0.804
SM 0.107 0.119 0.123 0.047 0.798
SI 0.128 0.120 0.080 0.064 0.402 0.782
SA 0.278 0.414 0.254 0.263 0.140 0.362 0.789
SB 0.466 0.506 0.407 0.394 0.512 0.505 0.614 0.784

Note: The square root of AVE is on a diagonal.

The fit of the model was tested by chi-square statistics, the comparative fit index
(CFI), the Tucker–Lewis index (TLI), the approximate root mean square error (RMSEA),
and the standardized root mean square residual (SRMR). Table 4 shows that the pro-
posed models are acceptable overall fit, that is measurement model (Chi-square = 762.402;
df = 674; Chi-square/df = 1.131; SRMR = 0.031; RMSEA = 0.017; TLI = 0.991; CFI = 0.992)
and structural model (Chi-square = 989.358; df = 684; Chi-square/df = 1.446; SRMR = 0.065;
RMSEA = 0.031; TLI = 0.970; CFI = 0.972).

Table 4. Goodness-of-fit of the model.

Chi-Square df Chi-Square/df SRMR RMSEA TLI CFI

Recommended value / / <3 <0.10 <0.05 >0.9 >0.9
Measurement model 762.402 674 1.131 0.031 0.017 0.991 0.992
Structural model 989.358 684 1.446 0.065 0.031 0.970 0.972

4.3. Structural Model and Hypothesis Testing

The measurement model was turned into a structural model by adding hypothesized
paths between the constructs. Table 5 shows the results of the hypothesis testing.

Table 5. Results of the hypothesis testing.

Path Path
Direction

Non-Standard
Coefficient SE Z

(CR Value) p Standardized
Coefficient Result

H1 SA→SB 0.185 0.034 5.393 0.000 0.201 Accepted
H2 SA→SP 0.229 0.056 4.116 0.000 0.212 Accepted
H3 SP→SB 0.149 0.029 5.230 0.000 0.175 Accepted
H4 SP→SRP 0.239 0.051 4.654 0.000 0.244 Accepted
H5 SRP→SB 0.206 0.029 7.211 0.000 0.237 Accepted
H6 STD→SB 0.361 0.035 10.329 0.000 0.395 Accepted
H7 STD→SRP 0.014 0.055 0.255 0.799 0.013 Rejected
H8 SK→SB 0.239 0.031 7.716 0.000 0.266 Accepted
H9 SK→SP 0.299 0.055 5.443 0.000 0.284 Accepted
H10 SM→SRP 0.165 0.053 3.109 0.002 0.162 Accepted
H11 SM→SI 0.455 0.048 9.476 0.000 0.498 Accepted
H12 SI→SB 0.404 0.035 11.475 0.000 0.418 Accepted

The results indicate that the standardized path coefficient from SA to SB was 0.201
(p < 0.001), suggesting that stakeholder attitudes significantly affected stakeholder behav-
ior, thereby supporting H1. The standardized path coefficient from SA to SP was 0.212
(p < 0.001), and the path was significant, suggesting that stakeholder attitudes positively
affected stakeholder priorities, thereby supporting H2. Moreover, SP could positively
influence both SB (β = 0.175, p < 0.001) and SRP (β = 0.244, p < 0.001), which indicates
that stakeholder priorities could positively influence both stakeholder behavior and stake-
holder risk perception. Therefore, H3 and H4 were accepted. The standardized path
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coefficient from SRP to SB was 0.237 (p < 0.001), and the path was significant, suggesting
that stakeholder risk perception positively impacted stakeholder behavior. Therefore, H5
is accepted. STD could positively influence SB (β = 0.395, p < 0.001), but STD did not
affect SRP (β = 0.013, p > 0.05), which indicates that stakeholder trust in government
decisions is significantly correlated with stakeholder behavior. By contrast, stakeholder
trust in government decisions did not affect stakeholder risk perception as it failed to reach
statistical significance. As a result, H6 was accepted while H7 was rejected. Furthermore,
SK could positively influence both SB (β = 0.266, p < 0.001) and SP (β = 0.284, p < 0.001),
which indicates that stakeholder knowledge has significant positive effects on stakeholder
behavior and priority, respectively. Accordingly, H8 and H9 are supported. Similarly, SM
could positively influence both SRP (β = 0.162, p < 0.001) and SI (β = 0.498, p < 0.001),
which indicates that stakeholder motivation could positively influence stakeholder risk
perception and stakeholder intentions, supporting H10 and H11. Finally, the standardized
path coefficient from SI to SB was 0.418 (p < 0.001), suggesting that stakeholder behavior
was positively impacted by stakeholder intentions, thereby supporting H12. Figure 3
presents the standardized regression weights of the hypothesis paths.
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5. Discussion

Using the MSRP in Tianchang City as the medium, this study explores the relationship
between the drivers that drive stakeholder participation in river restoration in the context
of improving community resilience. The results indicate that out of 12, only one hypothesis
was rejected while the remaining were accepted.

The results reveal the positive influence of stakeholder attitudes on both stakeholder
behavior and stakeholder priorities that attitudes serve as a significant determinant of
behavior. This is in line with the assertions of Ajzen [104] and buttresses the connection
drawn in previous studies between attitudes and participation in environmental manage-
ment [105,106]. These findings suggest that individuals who harbor favorable perceptions
of MSRP are more likely to participate actively, while the perception of river restoration
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projects is an underpinning driver for stakeholder prioritization. Concurrently, this study
broadens the existing discourse, that is attitudes held toward flood protection measures
bear a significant sway over stakeholder’s proactivity. Consequently, the potential utility of
harnessing favorable stakeholder attitudes and targeted knowledge dissemination as cata-
lysts for proactive stakeholder participation, thereby contributing to the effective execution
of river restoration projects and the fortification of community resilience against flooding.

Moreover, stakeholder priorities also demonstrated a substantial effect on stakeholder
behavior and risk perception, indicating that these priorities shape behavioral tendencies
and perceptions of risk. This, in essence, elucidates the theory that more significant em-
phasis placed on a particular area, such as flood protection in this study, tends to influence
stakeholders’ subsequent behavior and risk perception, complementing prior studies in the
realm of environmental risk perception [107]. This revelation has subtle implications for
stakeholders’ risk communication and management strategies, suggesting that perceptions
of priority can be harnessed to bolster community resilience. More specifically, the nu-
anced understanding of the relationship between stakeholder priorities and risk perception
could inform risk communication strategies, enhancing the efficiency and effectiveness of
resilience-building efforts.

The hypothesis that stakeholder risk perception positively impacts stakeholder behav-
ior was affirmed, reaffirming the notion that apprehended risks, in this instance, towards
flooding, stimulate the adaptation of congruent behavioral measures, aligning with the
findings of scholars such as Leppin and Aro [108]. It is noteworthy, however, that the
inability to substantiate Hypothesis 7 implies that trust does not, in fact, influence risk
perception, juxtaposing with some literature that argues the vital role of trust in shaping
risk perceptions [65], where trust is suggested as a buffer for perceived risks. While intu-
itively counterintuitive, this finding may suggest that stakeholders independently assess
risks, notwithstanding their trust levels in government decisions. This discrepancy may
be attributable to context-specific factors or differing conceptualizations of trust, which
reveals an intriguing facet of stakeholder psychology, warranting further exploration.

Stakeholder knowledge, we found, had significant positive effects on stakeholder
behavior and priorities, demonstrating its centrality in shaping environmental behavior,
an insight that resonates with Kollmuss and Agyeman’s [109] affirmation of the vital role
knowledge plays in ecological behavior. Stakeholder motivation similarly revealed positive
influence on stakeholder risk perception and stakeholder intentions, which underscores its
importance as an intrinsic driver of pro-environmental behavior, in line with scholars such
as De Groot and Steg [110]. The relationship between stakeholder knowledge, priorities,
and behavior elucidates the importance of knowledge in shaping both priorities and
behaviors, a significant contribution to our understanding of stakeholder involvement
in river restoration projects. Previous studies have emphasized the role of knowledge
in stakeholder behavior [111]; our findings further extend this narrative by showcasing
its influence on stakeholder priorities. This correlation posits that enhancing stakeholder
knowledge could be instrumental in prioritizing river restoration projects more effectively
towards improving community resilience.

Of note, a point of divergence with earlier research lies in the influence of stakeholder
motivation on stakeholder risk perception and stakeholder intentions, i.e., H10 (β = 0.162,
p < 0.001) and H11 (β = 0.498, p < 0.001). While earlier research may suggest a muted
relationship between these variables [112], our study provided robust empirical evidence
for a strong association, an indication of the evolving nature of stakeholder dynamics in
river restoration and improving community resilience contexts.

6. Conclusions

This study utilized the MSRP in Tianchang City as an empirical conduit and endeav-
ored to delineate the complex interplay of factors shaping stakeholder participation in river
restoration efforts, contributing to the ongoing discourse on community resilience and
flood management.
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Theoretically, this study substantiates the applicability of TPB in the realm of flood
management and community resilience. It confirms the centrality of attitudes, knowledge,
risk perception, and motivations as determinants of stakeholder behavior and priorities.
Our findings enrich the existing theoretical landscape by explicating the complex and
interdependent nature of these drivers, particularly emphasizing the roles of stakeholder
knowledge and priorities—areas hitherto not explored extensively. Noteworthy is our find-
ings’ divergence from earlier scholarship concerning the negligible influence of stakeholder
trust on risk perception [65] and the amplified influence of stakeholder motivation on risk
perception and intentions [112], reflecting the dynamic nature of stakeholder attitudes and
behavior in different contexts.

From the practical perspective, the insights generated here equip practitioners (e.g.,
policymakers, project managers, and community leaders) with an informed understanding
of stakeholder behavior, as these insights illuminate the pathways to foster stakeholder
participation in river restoration initiatives, thus enabling the development of efficacious
strategies to stimulate active participation in river restoration projects, with the potential to
enhance community resilience significantly. The nuanced relationships uncovered between
stakeholder priorities, risk perception, and behavior suggest the need for well-crafted
communication strategies that take these factors into account to optimize stakeholder
participation and, thus, the project outcomes.

However, these findings are not without their constraints. This study concentrated
solely on Tianchang City’s MSRP, while the unique cultural, social, and environmental
contexts could influence stakeholder behavior and participation, which may differ in
other settings. Consequently, future investigations employing a longitudinal design across
diverse geographical contexts would augment the external validity and inferential power
of our findings. Additionally, the counterintuitive finding concerning stakeholder trust’s
negligible influence on risk perception reveals an intriguing facet of stakeholder psychology,
inciting further exploration. How stakeholders perceive, assess, and react to risks in
the absence of trust merits a comprehensive investigation, potentially uncovering novel
dynamics between trust, risk perception, and behavior.
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188–201. [CrossRef]

https://doi.org/10.1029/2006WR005584
https://e360.yale.edu/features/rebuilding_the_natural_world_a_shift_in_ecological_restoration#:~:text=From%20forests%20in%20Queens%20to,nature%20and%20what%20does%20not
https://e360.yale.edu/features/rebuilding_the_natural_world_a_shift_in_ecological_restoration#:~:text=From%20forests%20in%20Queens%20to,nature%20and%20what%20does%20not
https://doi.org/10.1080/09644016.2013.835201
https://doi.org/10.1126/science.1172460
https://doi.org/10.1016/j.jenvman.2009.02.006
https://doi.org/10.1016/j.jenvman.2012.06.026
https://doi.org/10.1177/0963662513476405
https://doi.org/10.1007/s11252-011-0176-5
https://doi.org/10.1016/j.landurbplan.2009.05.020
https://doi.org/10.3368/er.27.2.178
https://doi.org/10.1080/01426397.2013.819076
https://doi.org/10.3390/su12229500
https://doi.org/10.1371/journal.pone.0143687
https://www.ncbi.nlm.nih.gov/pubmed/26600041
https://doi.org/10.1016/j.tranpol.2014.11.005
https://doi.org/10.5194/nhess-13-2883-2013
https://doi.org/10.1016/j.ijdrr.2015.01.006
https://doi.org/10.35844/001c.32605
https://doi.org/10.1080/09640568.2017.1350145
https://doi.org/10.3390/ijerph19095192
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1016/j.scitotenv.2018.11.116


Water 2023, 15, 2844 16 of 18

38. Kelly, C.; Breinlinger, S. Attitudes, Intentions, and Behavior: A Study of Women’s Participation in Collective Action. J. Appl. Soc.
Psychol. 1995, 25, 1430–1445. [CrossRef]

39. Deffner, J.; Haase, P. The Societal Relevance of River Restoration. Ecol. Soc. 2018, 23, 1–15. [CrossRef]
40. Tunstall, S.M.; Tapsell, S.M.; Eden, S. How Stable Are Public Responses to Changing Local Environments? A “before” and “after”

Case Study of River Restoration. J. Environ. Plan. Manag. 1999, 42, 527–545. [CrossRef]
41. Slovic, P.; Weber, E.U. Perception of Risk Posed by Extreme Events. In Regulation of Toxic Substances and Hazardous Waste, 2nd ed.;

Foundation Press: Santa Barbara, CA, USA, 2002.
42. Koehn, J.D.; Brierley, G.J.; Cant, B.L.; Lucas, A.M. River Restoration Framework; Land & Water Australia: Wayville, Australia, 2001;

ISBN 0 642 76056 X.
43. Maluka, S.O. Strengthening Fairness, Transparency and Accountability in Health Care Priority Setting at District Level in Tanzania.

Glob. Health Action 2011, 4, 1–12. [CrossRef]
44. Weitzner, D.; Deutsch, Y. Understanding Motivation and Social Influence in Stakeholder Prioritization. Organ. Stud. 2015, 36,

1337–1360. [CrossRef]
45. Jennings, T.E.; Jean-Philippe, S.R.; Willcox, A.; Zobel, J.M.; Poudyal, N.C.; Simpson, T. The Influence of Attitudes and Perception

of Tree Benefits on Park Management Priorities. Landsc. Urban Plan. 2016, 153, 122–128. [CrossRef]
46. Gallego-Ayala, J.; Juízo, D. Integrating Stakeholders’ Preferences into Water Resources Management Planning in the Incomati

River Basin. Water Resour. Manag. 2014, 28, 527–540. [CrossRef]
47. Williams, J.; Damine, J.M.N. How Does Our Perception of Risk Influence Decision-Making? Implications for the Design of Risk

Information. Theor. Issues Ergon. Sci. 2007, 8, 1–35. [CrossRef]
48. Savadori, L.; Savio, S.; Nicotra, E.; Rumiati, R.; Finucane, M.; Slovic, P. Expert and Public Perception of Risk from Biotechnology.

Risk Anal. 2004, 24, 1289–1299. [CrossRef] [PubMed]
49. Slovic, P. The Perception of Risk. In London and Sterling; Earthscan: Oxford, UK, 2000; ISBN 9781315661773.
50. Lobb, A.E.; Mazzocchi, M.; Traill, W.B. Modelling Risk Perception and Trust in Food Safety Information within the Theory of

Planned Behaviour. Food Qual. Prefer. 2007, 18, 384–395. [CrossRef]
51. Zeng, J.; Wei, J.; Zhu, W.; Zhao, D.; Lin, X. Residents’ Behavioural Intentions to Resist the Nuclear Power Plants in the Vicinity:

An Application of the Protective Action Decision Model. J. Risk Res. 2017, 22, 382–400. [CrossRef]
52. Yüksel, A.; Yüksel, F. Shopping Risk Perceptions: Effects on Tourists’ Emotions, Satisfaction and Expressed Loyalty Intentions.

Tour. Manag. 2007, 28, 703–713. [CrossRef]
53. Su, Y.; Sun, X.P.; Zhao, F. Trust and Its Effects on the Public’s Perception of Flood Risk: A Social Science Investigation of the

Middle and Lower Reaches of the Yangtze River. J. Flood Risk Manag. 2017, 10, 487–498. [CrossRef]
54. Leiserowitz, A. Climate Change Risk Perception and Policy Preferences: The Role of Affect, Imagery, and Values. Clim. Chang.

2006, 77, 45–72. [CrossRef]
55. Moen, E. Risk Perception, Priority of Safety, and Demand for Risk Mitigation in Transport; Norwegian University of Science and

Technology: Trondheim, Norway, 2008.
56. Swapan, M.S.H. Who Participates and Who Doesn’t? Adapting Community Participation Model for Developing Countries. Cities

2016, 53, 70–77. [CrossRef]
57. Kang, M. Understanding Public Engagement: Conceptualizing and Measuring Its Influence on Supportive Behavioral Intentions.

J. Public Relat. Res. 2014, 26, 399–416. [CrossRef]
58. Payton, M.A.; Fulton, D.C.; Anderson, D.H. Influence of Place Attachment and Trust on Civic Action: A Study at Sherburne

National Wildlife Refuge. Soc. Nat. Resour. 2005, 18, 511–528. [CrossRef]
59. Stern, M.J.; Coleman, K.J. The Multidimensionality of Trust: Applications in Collaborative Natural Resource Management. Soc.

Nat. Resour. 2015, 28, 117–132. [CrossRef]
60. Rousseau, D.M.; Sitkin, S.B.; Burt, R.S.; Camerer, C.; Rousseau, D.M.; Burt, R.S. Not so Different after All: A Cross-Discipline

View of Trust. Acad. Manag. Rev. 1998, 23, 393–404. [CrossRef]
61. Boss, R.W. Trust and Managerial Problem Solving Revisited. Gr. Organ. Stud. 1978, 3, 331–342. [CrossRef]
62. Liu, H.; Zhu, G.; Li, Y. Research on the Impact of Environmental Risk Perception and Public Participation on Evaluation of Local

Government Environmental Regulation Implementation Behavior. Environ. Chall. 2021, 5, 1–8. [CrossRef]
63. Carnevale, D.G.; Wechsler, B. Trust in the Public Sector: Individual and Organizational Determinants. Adm. Soc. 1992, 23, 471–494.

[CrossRef]
64. Antonini, M.; Barbieri, B.; Giacomantonio, M.; Mannetti, L. Trust and Expected Costs as Antecedents of Citizens’ Motivation to

Participate in Public Policymaking. Cesk. Psychol. 2015, 59, 26–35.
65. Siegrist, M.; Cvetkovich, G. Perception of Hazards: The Role of Social Trust and Knowledge. Risk Anal. 2000, 20, 713–720.

[CrossRef]
66. Frick, J.; Kaiser, F.G.; Wilson, M. Environmental Knowledge and Conservation Behavior: Exploring Prevalence and Structure in a

Representative Sample. Pers. Individ. Dif. 2004, 37, 1597–1613. [CrossRef]
67. Ajzen, I.; Joyce, N.; Sheikh, S.; Cote, N.G. Knowledge and the Prediction of Behavior: The Role of Information Accuracy in the

Theory of Planned Behavior. Basic Appl. Soc. Psych. 2011, 33, 101–117. [CrossRef]
68. Dreyer, M.; Kosow, H.; Bauer, A. Public Engagement with Research: Citizens’ Views on Motivations, Barriers and Support. Res.

All 2021, 5, 302–319. [CrossRef]

https://doi.org/10.1111/j.1559-1816.1995.tb02625.x
https://doi.org/10.5751/ES-10530-230435
https://doi.org/10.1080/09640569911046
https://doi.org/10.3402/gha.v4i0.7829
https://doi.org/10.1177/0170840615585340
https://doi.org/10.1016/j.landurbplan.2016.05.021
https://doi.org/10.1007/s11269-013-0500-3
https://doi.org/10.1080/14639220500484419
https://doi.org/10.1111/j.0272-4332.2004.00526.x
https://www.ncbi.nlm.nih.gov/pubmed/15563295
https://doi.org/10.1016/j.foodqual.2006.04.004
https://doi.org/10.1080/13669877.2017.1391316
https://doi.org/10.1016/j.tourman.2006.04.025
https://doi.org/10.1111/jfr3.12138
https://doi.org/10.1007/s10584-006-9059-9
https://doi.org/10.1016/j.cities.2016.01.013
https://doi.org/10.1080/1062726X.2014.956107
https://doi.org/10.1080/08941920590947940
https://doi.org/10.1080/08941920.2014.945062
https://doi.org/10.5465/amr.1998.926617
https://doi.org/10.1177/105960117800300306
https://doi.org/10.1016/j.envc.2021.100213
https://doi.org/10.1177/009539979202300404
https://doi.org/10.1111/0272-4332.205064
https://doi.org/10.1016/j.paid.2004.02.015
https://doi.org/10.1080/01973533.2011.568834
https://doi.org/10.14324/RFA.05.2.08


Water 2023, 15, 2844 17 of 18

69. Xing, H.G.; Que, T.; Wu, Y.X.; Hu, S.Y.; Li, H.B.; Li, H.; Skitmore, M.; Talebian, N. Public Intention to Participate in Sustainable
Geohazard Mitigation: An Empirical Study Based on an Extended Theory of Planned Behavior. Nat. Hazards Earth Syst. Sci. 2023,
23, 1529–1547. [CrossRef]

70. Sutton, S.G.; Tobin, R.C. Constraints on Community Engagement with Great Barrier Reef Climate Change Reduction and
Mitigation. Glob. Environ. Chang. 2011, 21, 894–905. [CrossRef]

71. Venkataramanan, V.; Lopez, D.; McCuskey, D.J.; Kiefus, D.; McDonald, R.I.; Miller, W.M.; Packman, A.I.; Young, S.L. Knowledge,
Attitudes, Intentions, and Behavior Related to Green Infrastructure for Flood Management: A Systematic Literature Review. Sci.
Total Environ. 2020, 720, 1–14. [CrossRef] [PubMed]

72. Garpenby, P. The Priority Setting Process: A Macro Perspective; National Centre for Priority Setting in Health Care: Linköping,
Sweden, 2004.

73. Iwasaki, Y.; Havitz, M.E. Examining Relationships between Leisure Involvement, Psychological Commitment and Loyalty to a
Recreation Agency. J. Leis. Res. 2004, 36, 45–72. [CrossRef]

74. Gul, F.; Sattar, S.; Kazmi, I.B.; Ayub, F.; Arshad, S. Analysis of Intrinsic and Extrinsic Motivational Factors Affecting Sports
Participation of University Level Athletes. PalArch’s J. Archaeol. Egypt/Egyptol. 2021, 18, 1583–1592.

75. Deci, E.L.; Ryan, R.M. Intrinsic Motivation and Self-Determination in Human Behavior. In Perspectives in Social Psychology;
Springer: Berlin/Heidelberg, Germany, 1985; ISBN 978-1-4899-2273-1.

76. Deci, E.L. Effects of Externally Mediated Rewards on Intrinsic Motivation. J. Pers. Soc. Psychol. 1971, 18, 105–115. [CrossRef]
77. Shirk, J.L.; Ballard, H.L.; Wilderman, C.C.; Phillips, T.; Wiggins, A.; Jordan, R.; McCallie, E.; Minarchek, M.; Lewenstein, B.V.;

Krasny, M.E.; et al. Public Participation in Scientific Research: A Framework for Deliberate Design. Ecol. Soc. 2012, 17, 1–20.
[CrossRef]

78. Ryan, R.L.; Kaplan, R.; Grese, R.E. Predicting Volunteer Commitment in Environmental Stewardship Programmes. J. Environ.
Plan. Manag. 2001, 44, 629–648. [CrossRef]

79. Gagné, M.; Deci, E.L. Self-Determination Theory and Work Motivation. J. Organ. Behav. 2005, 26, 331–362. [CrossRef]
80. Gollwitzer, P.M.; Delius, J.D.; Oettingen, G. Motivation. In The International Handbook of Psychology; Sage Publications: London,

UK, 2000; pp. 191–206.
81. Hankins, M.; French, D.; Horne, R. Statistical Guidelines for Studies of the Theory of Reasoned Action and the Theory of Planned

Behaviour. Psychol. Heal. 2000, 15, 151–161. [CrossRef]
82. Gollwitzer, P.M.; Bargh, J.A. Planning and Coordinating Action. In The Psychology of Action: Linking Cognition and Motivation to

Behaviour; Guilford Press: New York, NY, USA, 1996; pp. 283–312.
83. Van Lange, P.A.M.; Kruglanski, A.W.; Higgins, E.T. Handbook of Theories of Social Psychology: Volume 1; SAGE: Thousand Oaks, CA,

USA, 2012; Volume 1. [CrossRef]
84. Kashima, Y.; McKintyre, A.; Clifford, P. The Category of the Mind: Folk Psychology of Belief, Desire, and Intention. Asian J. Soc.

Psychol. 1998, 1, 289–313. [CrossRef]
85. Zheng, X.Y. The Ancient Urban Water System Construction of China: The Lessons from History for a Sustainable Future. Int. J.

Glob. Environ. Issues 2015, 14, 187–199. [CrossRef]
86. Che, Y.; Li, W.; Shang, Z.; Liu, C.; Yang, K. Residential Preferences for River Network Improvement: An Exploration of Choice

Experiments in Zhujiajiao, Shanghai, China. Environ. Manag. 2014, 54, 517–530. [CrossRef] [PubMed]
87. Buchecker, M.; Menzel, S.; Home, R. How Much Does Participatory Flood Management Contribute to Stakeholders’ Social

Capacity Building? Empirical Findings Based on a Triangulation of Three Evaluation Approaches. Nat. Hazards Earth Syst. Sci.
2013, 13, 1427–1444. [CrossRef]

88. Buchecker, M.; Meier, C.; Hunziker, M. Measuring the Effects of Consensusbuilding Processes with Methods of Intervention
Research. Eur. Plan. Stud. 2010, 18, 259–280. [CrossRef]

89. Mah, D.N.; Hills, P.; Tao, J. Risk Perception, Trust and Public Engagement in Nuclear Decision-Making in Hong Kong. Energy
Policy 2014, 73, 368–390. [CrossRef]

90. Whitmarsh, L. Are Flood Victims More Concerned about Climate Change than Other People? The Role of Direct Experience in
Risk Perception and Behavioural Response. J. Risk Res. 2008, 11, 351–374. [CrossRef]

91. Beechie, T.; Pess, G.; Roni, P.; Giannico, G. Setting River Restoration Priorities: A Review of Approaches and a General Protocol
for Identifying and Prioritizing Actions. North Am. J. Fish. Manag. 2008, 28, 891–905. [CrossRef]

92. Berander, P.; Andrews, A. Requirements Prioritization. In Engineering and Managing Software Requirements; Springer:
Berlin/Heidelberg, Germany, 2005; pp. 69–94.

93. van Riper, C.J.; Lum, C.; Kyle, G.T.; Wallen, K.E.; Absher, J.; Landon, A.C. Values, Motivations, and Intentions to Engage in
Proenvironmental Behavior. Environ. Behav. 2018, 52, 437–462. [CrossRef]

94. Corbett, J.B. Motivations to Participate in Riparian Improvement Programs: Applying the Theory of Planned Behavior. Sci.
Commun. 2002, 23, 243–263. [CrossRef]

95. Woosnam, K.M.; Strzelecka, M.; Nisbett, G.S.; Keith, S.J. Examining Millennials’ Global Citizenship Attitudes and Behavioral
Intentions to Engage in Environmental Volunteering. Sustain. 2019, 11, 2324. [CrossRef]

96. Tunstall, S.M.; Penning-Rowsell, E.C.; Tapsell, S.M.; Eden, S.E. River Restoration: Public Attitudes and Expectations. Water
Environ. J. 2000, 14, 363–370. [CrossRef]

https://doi.org/10.5194/nhess-23-1529-2023
https://doi.org/10.1016/j.gloenvcha.2011.05.006
https://doi.org/10.1016/j.scitotenv.2020.137606
https://www.ncbi.nlm.nih.gov/pubmed/32325585
https://doi.org/10.1080/00222216.2004.11950010
https://doi.org/10.1037/h0030644
https://doi.org/10.5751/ES-04705-170229
https://doi.org/10.1080/09640560120079948
https://doi.org/10.1002/job.322
https://doi.org/10.1080/08870440008400297
https://doi.org/10.4135/9781446249215
https://doi.org/10.1111/1467-839X.00019
https://doi.org/10.1504/IJGENVI.2015.071864
https://doi.org/10.1007/s00267-014-0323-x
https://www.ncbi.nlm.nih.gov/pubmed/25011532
https://doi.org/10.5194/nhess-13-1427-2013
https://doi.org/10.1080/09654310903491580
https://doi.org/10.1016/j.enpol.2014.05.019
https://doi.org/10.1080/13669870701552235
https://doi.org/10.1577/M06-174.1
https://doi.org/10.1177/0013916518807963
https://doi.org/10.1177/107554700202300303
https://doi.org/10.3390/su11082324
https://doi.org/10.1111/j.1747-6593.2000.tb00274.x


Water 2023, 15, 2844 18 of 18

97. Wang, Y.; Cai, J.; Zuo, J.; Bartsch, K.; Huang, M. Conflict or Consensus? Stakeholders’ Willingness to Participate in China’s
Sponge City Program. Sci. Total Environ. 2021, 769, 1–13. [CrossRef] [PubMed]

98. Sarvilinna, A. Saving Our Streams: Public Willingness to Participate in Stream Restoration in Finland; JYU Dissertations: Jyväskylä,
Finland, 2020.

99. MacCallum, R.C.; Austin, J.T. Applications of Structural Equation Modeling in Psychological Research. Annu. Rev. Psychol. 2000,
51, 201–226. [CrossRef]

100. Lei, P.W.; Wu, Q. Introduction to Structural Equation Modeling: Issues and Practical Considerations. Educ. Meas. Issues Pract.
2007, 26, 33–43. [CrossRef]

101. Anderson, J.C.; Gerbing, D.W. Structural Equation Modeling in Practice: A Review and Recommended Two-Step Approach.
Psychol. Bull. 1988, 103, 411–423. [CrossRef]

102. Fornell, C.; Larcker, D.F. Structural Equation Models with Unobservable Variables and Measurement Error: Algebra and Statistics.
J. Mark. Res. 1981, 18, 382–388. [CrossRef]

103. Chin, W.W. Commentary: Issues and Opinion on Structural Equation Modeling. MIS Q. 1998, 22, 7–16.
104. Ajzen, I. From Intentions to Actions: A Theory of Planned Behavior. In Action Control: From Cognition to Behavior; Springer:

Berlin/Heidelberg, Germany, 1985; pp. 11–39.
105. Dietz, T.; Stern, P.C.; Guagnano, G.A. Social Structural and Social Psychological Bases of Environmental Concern. Environ. Behav.

1998, 30, 450–471. [CrossRef]
106. Kaiser, F.G.; Gutscher, H. The Proposition of a General Version of the Theory of Planned Behavior: Predicting Ecological Behavior.

J. Appl. Soc. Psychol. 2003, 33, 586–603. [CrossRef]
107. Slovic, P. Perception of Risk. Science 1987, 236, 280–285. [CrossRef]
108. Leppin, A.; Aro, A.R. Risk Perceptions Related to SARS and Avian Influenza: Theoretical Foundations of Current Empirical

Research. Int. J. Behav. Med. 2009, 16, 7–29. [CrossRef]
109. Kollmuss, A.; Agyeman, J. Mind the Gap: Why Do People Act Environmentally and What Are the Barriers to pro-Environmental

Behavior? Environ. Educ. Res. 2002, 8, 239–260. [CrossRef]
110. de Groot, J.I.M.; Steg, L. Value Orientations to Explain Beliefs Related to Environmental Significant Behavior: How to Measure

Egoistic, Altruistic, and Biospheric Value Orientations. Environ. Behav. 2008, 40, 330–354. [CrossRef]
111. Stern, P.C. New Environmental Theories: Toward a Coherent Theory of Environmentally Significant Behavior. J. Soc. Issues 2000,

56, 407–424. [CrossRef]
112. Lorenzoni, I.; Nicholson-Cole, S.; Whitmarsh, L. Barriers Perceived to Engaging with Climate Change among the UK Public and

Their Policy Implications. Glob. Environ. Chang. 2007, 17, 445–459. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.scitotenv.2021.145250
https://www.ncbi.nlm.nih.gov/pubmed/33736250
https://doi.org/10.1146/annurev.psych.51.1.201
https://doi.org/10.1111/j.1745-3992.2007.00099.x
https://doi.org/10.1037/0033-2909.103.3.411
https://doi.org/10.1177/002224378101800313
https://doi.org/10.1177/001391659803000402
https://doi.org/10.1111/j.1559-1816.2003.tb01914.x
https://doi.org/10.1126/science.3563507
https://doi.org/10.1007/s12529-008-9002-8
https://doi.org/10.1080/13504620220145401
https://doi.org/10.1177/0013916506297831
https://doi.org/10.1111/0022-4537.00175
https://doi.org/10.1016/j.gloenvcha.2007.01.004

	Introduction 
	Literature Review 
	Stakeholders and Theory of Planned Behavior 
	Research Hypotheses and Conceptual Framework 
	Stakeholder Attitudes and Priorities 
	Risk Perception and Trust in Government Decisions 
	Stakeholder Knowledge 
	Participation, Motivation, Intention, and Behavior 


	Methods 
	Study Area 
	Measures 
	Data Collection 
	Data Analysis 

	Results 
	Sample Description 
	Measurement Model and CFA 
	Structural Model and Hypothesis Testing 

	Discussion 
	Conclusions 
	References

