Flood Risk Perception and Government’s Role
in Implementing Regulations

ABSTRACT

A study in Freetown, Sierra Leone, investigates how public perceptions of flood risk correlate
with participation, government action satisfaction, prevention knowledge, and institutional
trust. Findings show that public involvement and trust can reduce perceived flood risks and
that greater risk perception negatively influences views on government efforts. Through
structural equation modeling, the research also finds that knowledge and trust shape the
impact of public engagement on satisfaction with government actions. Demographic
variables, such as gender, age, income, and education, impact these relationships. The study
emphasizes the need for clear communication and participatory strategies to build trust and
satisfaction in government flood risk management. With a high determination coefficient
(0.728), the results are vital for policymakers, highlighting the need for strategies that tackle
both perceptions and the actualities of flood risks.

Keywords: Flood risk perception; Public participation; Flood knowledge; Institutional trust;
Government regulations.

1. INTRODUCTION

Flood risk perception, a vital component in flood risk management research, embodies the
understanding and apprehending potential flood hazards. It is observed that a heightened
sense of risk perception correlates with a greater intent to participate in flood prevention
measures [1]. This correlation suggests that when individuals acknowledge the seriousness
and threat of flood risks, they are more inclined to undertake measures to mitigate these
risks. Such preventive actions might encompass employing flood-resistant building
techniques, engaging in early warning systems, and actively participating in community-level
flood prevention strategies. Therefore, the paper will examine the six disaster-prone
communities in Freetown, Sierra Leone.

Understanding flood risk perception requires exploring how individuals and communities
interpret the likelihood and severity of flood events. This perception is shaped by cognitive
biases, emotions, and social dynamics [2]. Personal experience with floods and the resulting
loss can profoundly influence perception and prompt behavioral changes for future risk
reduction [3]. Effective flood management relies on government regulations that oversee land
use, urban planning, and community resilience strategies. Few (2003) highlights the
importance of regulatory frameworks that enforce sustainable development practices, reduce
vulnerability, and enhance adaptation to flood risks [4].

Public engagement in flood risk management involves collaborative efforts between
stakeholders, authorities, and at-risk populations. It is critical to ensure that risk reduction
strategies are well-informed and community-specific [5]. Moreover, inclusive public
engagement can reinforce trust and cooperation in government-led initiatives [6]. The
assessment evaluates the effectiveness of measures to prevent or mitigate flood impacts.
This assessment is influenced by public engagement, which provides a platform for
incorporating diverse perspectives and local knowledge into flood risk management [7].

Flood knowledge encompasses understanding the causes, impacts, and mitigation strategies
related to flooding. It is essential for informed decision-making and risk communication [8-9].
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Accumulated knowledge about floods and prevention strategies can lead to better
preparedness and adaptive behaviors [10]. Trust in institutions is pivotal in how communities
respond to and comply with flood risk regulations and advisories. The level of trust affects the
perception of the efficacy of government actions and can either facilitate or hinder public
cooperation in risk management [11-13].

Therefore, the paper will contribute to a deeper understanding of the dynamics between flood
risk perception and government regulation, highlighting the need for informed policymaking
and community engagement in flood risk management.

2. THEORETICAL LITERATURE AND HYPOTHESIS DEVELOPMENT

2.1. Flood Risk Perception and Assessment of Government Flood Risk
Regulation Implementation

In recent years, interdisciplinary study in sociology, psychology, public administration,
and communication has turned risk perception into a hot and cutting-edge topic. As described
by some academics [14-16], flood risk perception is the subjective assessment and physical
experience of a flood occurring. Studies have shown that attitudes and behaviors are greatly
influenced by how one perceives the risk of flooding. The outcome of the Government's
implementation of its flood risk strategy will, therefore, be impacted by how much people
perceive the risk of flooding and how much risk-taking behavior they engage in [17]. The local
Government in Sierra Leone is the primary institution for environmental governance and
oversees the country's protection from the risk of flood disasters, specifically by enforcing the
criteria set forth by the Central Government for flood prevention. The country's total
environmental regulation effect is directly impacted by its flood prevention regulation
implementation conduct. Suppose the local Government consistently disregards the public's
impression of high flood risk. In that case, it will immediately result in a continual decline in
environmental quality and environmental events because of the failure to enforce flood risk
regulations [18-19]. Concerning public perception of flood disaster risk from a practical
perspective, Sierra Leone is at a high-quality stage where it is urgent to achieve practical
environmental governance. It is also a realistic topic that the local Government must face
while implementing flood risk prevention regulations [20]. As a result, the following preliminary
hypothesis is suggested considering the analysis shown above:

H1: The higher the degree of flood risk perception, the higher the evaluation standard of
government flood risk prevention regulation implementation.

2.2. Engagement of the Public and Implementation of Government Flood Risk
Prevention Regulation

Scholars in Sierra Leone and abroad have made it clear through theoretical research
and empirical tests that public participation plays an essential and positive role in local
government flood risk prevention regulation implementation behavior [21]. Public participation
will affect the effect of policy implementation. Public participation will reduce the government
flood risk prevention regulation implementation cost due to a higher public reporting rate. The
local Government provides more services to meet public flood risk prevention requirements
by strengthening flood risk prevention regulation. With the continuous strengthening of the
knowledge of flood risk protection and awareness of the rights of protecting the environment
against flood disaster risk, the public expresses their environmental demands to the local
Government through letters and visits, telephone calls, online reports, etc. Effective
supervision and restriction on implementing local government flood risk protection regulations
can “"force" the provincial Government to intensify the enforcement of flood risk prevention
policies and avoid the differences in implementing flood risk prevention policies due to
regional interests [22]. Therefore, based on the review above, - the second hypothesis is
proposed as follows:



H2: The higher the degree of public participation, the higher the evaluation of
government flood risk prevention regulation implementation.

2.3. Perception of Flood Risk and its Relationship with Government Flood Risk
Prevention Regulation

Researchers [23] measured and calculated the index of people's livelihood and
discovered that "perception of flood risk prevention is an important element of the people's
livelihood, which has a big impact on the subjective indicators of people's livelihood." A key
objective of administrative reform is to create a service-oriented government that is popular
with the populace. Public perception of service quality will impact public happiness with
services since flood risk prevention and environmental service performance are two key
variables to measure public satisfaction [24]. Public satisfaction will be impacted by public
perception. The public will evaluate the implementation of local government flood risk
prevention regulations based on changes in various flood risk disasters. The public's
perception of the risk of flooding may not always match the occurrence of flood disasters. The
appraisal of local governments will also be skewed if the public's perception of the risk of
flooding is incorrect. By focusing on and directing the public's psychological expectations for
future flood risk prevention regulation, the local Government can maximize the performance
of flood risk prevention regulation implementation behavior. Based on risk perception, the
public will have expectations for the future of flood risk prevention regulation. Considering the
analysis presented above, the following third possibility is suggested:

H3: The higher the degree of flood risk perception, the lower the satisfaction of government
flood risk prevention regulation.

2.4 Involvement of the Public and Their Evaluation of Government Flood Risk

Prevention Regulation Implementation

Achieving satisfaction is a collaborative activity between the government and public in
mitigating flood risk in disaster-prone communities. Some researchers held the opinion that
public participation would influence how they perceived the performance of public services,
that the Government's positive responses to citizen demands would increase public trust, and
that this would then influence how satisfied they were with public services [25]. The public
pays close attention to flood disaster incidents through various avenues, including complaints,
petitions, and public opinion. At the same time, the local Government will raise expenditures
to improve the implementation outcome and increase the efficiency of flood risk prevention
regulation implementation. According to the expectation model, public satisfaction is the
difference between actual and expected performance. Participation by the public has grown
to be a powerful tool for expressing needs and expectations. It is simpler to obtain greater
satisfaction with higher public participation. Public satisfaction will significantly increase if
expectations are realized [23]. Ensuring that public participation is effective would aid in
finding speedy solutions to flood risk issues that the Government and market have not yet
identified. This satisfies the public's expectations and raises their satisfaction with flood risk
reduction regulations. Considering the discussion above, the following fourth possibility is
suggested:

H4: The higher the degree of public participation, the higher the satisfaction with government
flood risk prevention regulation implementation.

2.5. Assessment of Government Flood Risk Prevention Regulation
Implementation and Satisfaction with Flood Risk Prevention Measures

In flood risk prevention regulation, the public must support the implementation process
and effect of government flood risk prevention regulation. The more the public is satisfied with
flood risk prevention regulation, the smoother the government implementation of flood risk
prevention regulation, and the better the effect. The empirical results show that improving the
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government's ability to implement flood risk prevention regulations is a meaningful way to
relieve public flood risk complaint petitions. President Dr. Julius Maada Bio repeatedly
emphasized the “sense of gaining,” which can be interpreted as public satisfaction.
Satisfaction reflects current happy experiences and future expectations of the public.
Therefore, public satisfaction and guiding public expectations are essential for the
Government. However, the implementation of government flood risk prevention regulation is
more of an extension and supplement of the pool of environmental policy. Their efforts in
responding to public satisfaction are insufficient. The effect of implementing flood risk
prevention regulation is not significant, leading to moderate public satisfaction. To solve these
problems, the Government should take practical flood risk prevention regulation enforcement
actions to reduce enforcement costs and enhance political power. Combined with all the
reviews and discussion above, the fifth hypothesis is proposed as follows:

H5: The higher the satisfaction with flood risk prevention regulation, the higher the evaluation
of government flood risk prevention regulation implementation.

2.6 Satisfaction with Flood Risk Prevention Regulation as a Mediating Variable

Public service satisfaction and government public service quality are highly correlated,
and the latter might directly reflect the former [26-28]. According to [29], contentment with
government public services substantially impacts public well-being in developing countries.
As a result, contentment with the Government's implementation of flood risk prevention
regulations can be considered a mediator variable. According to [30-31], in 2018, government
flood control conduct was positively impacted by the general public's unhappiness with
implementing flood risk prevention regulations. Some claim that customer satisfaction is
influenced by service quality perception in the studies of the relationship between service
satisfaction and service quality perception. Some believe that the public assessment of the
Government's performance in implementing flood risk prevention regulations is inconsistent
[26-28]. The lack of attention paid to public perception is the cause of the inconsistency.
Based on this, the following hypothesis is put forth:

H6: flood risk prevention regulation satisfaction plays an intermediary role in the relationship
between flood risk perception, public participation, and the evaluation of government flood
risk prevention regulation implementation.

H6a: Flood risk prevention regulation satisfaction plays an intermediary role in the relationship
between flood risk perception and government flood risk prevention regulation
implementation evaluation.

H6b: Satisfaction in Flood risk prevention regulation plays an intermediary role in the
relationship between public participation and government flood risk prevention regulation
implementation evaluation.

2.7. Knowledge of Flood Risk Prevention Regulation as Moderator Variable

The term "flood risk knowledge" refers to the indications and ideas associated with flood
risk prevention laws that the general population knows, who can recognize issues and their
effects and then act accordingly to reduce flood risk [32-33]. According to multiple research
projects, the degree of one's understanding of flood risk and one's impression of the likelihood
of experiencing a flood disaster are significantly correlated. However, since public perception
of a particular risk does not solely depend on public attitude, there is no association between
public perception of flood risk and public awareness of flood risk. Knowledge of the risk of a
flood disaster significantly impacts public behavior regarding flood risk prevention regulations.
The public will have a more favorable attitude toward flood risk. It will behave responsibly
when contributing to implementing flood risk prevention regulations the more comprehensive
their knowledge of flood catastrophe risk is. The public's attention to flood risk disasters and
efforts to prevent them rises as they gain more understanding about flood disaster risk
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protection, and as a result, so do their expectations and demands of the Government's
response to and resolution of flood disaster risk issues. Based on the analysis and debate
above, the following hypothesis is put forth:

H7: The higher the public's familiarity with flood risk knowledge, the stronger the flood risk
perception. The more public participation behaviors, the higher the evaluation standard of
government flood risk prevention regulation implementation behavior.

2.8. Institutional Trust as Moderator Variable

In the context of "Flood Risk Perception and Government's Role in Implementing
Regulations," institutional trust is a critical moderating variable that shapes individuals'
actions. This discourse pivots on the trust vested in governmental capacity, which has been
linked to a propensity for adopting proactive mitigation behaviors. Lin et al. (2008) suggest
that this trust correlates with an individual’s willingness to take positive actions to combat risks
like earthquakes and hurricanes [34].

Empirical evidence, however, presents a dichotomy. Within the United States, studies like
those of [35-36] demonstrate a positive correlation between trust in governmental disaster
management and a heightened sense of preparedness for natural disasters. Conversely,
European studies highlight a potential adverse effect where a firm trust in governmental
capacity might lead to complacency, with individuals feeling less compelled to prepare for
disasters independently, anticipating that the government will adeptly manage any crisis
[3,37].

Institutional trust encapsulates the public’s perception of the government's equitable law
enforcement, reflecting whether government actions and decisions align with public
expectations and interests. This trust becomes patrticularly salient in the government's role in
enforcing flood risk prevention regulations. The extent to which the public perceives the risk of
flooding is intimately tied to their trust in the government's ability to mitigate such disasters
effectively. A rising public perception of flood risk may signal a burgeoning crisis in trust in the
government system.

Wang (2018) underscores that factors such as perceived flood risk magnitude, community
engagement willingness, robust institutional frameworks, and adequate government trust
levels are instrumental in fostering public participation [3, 39]. In this vein, institutional trust
acts as a moderating variable, influencing the perceived efficacy of government regulations
on flood risk management. This trust can either spur or hinder public involvement in disaster
mitigation, thus playing a pivotal role in shaping the landscape of flood risk perception and
management. The eighth theory is suggested as follows, considering the analysis presented
above:

H8: The higher the degree of institutional trust, the stronger the public participation
willingness, the lower the flood risk perception, and the higher the evaluation of government
flood risk prevention regulation implementation behavior.

2.9 Proposed Conceptual Model

The model begins with flood risk perception, representing the public's understanding and
awareness of flood risks. This perception is influenced by multiple factors, including personal
experiences with flooding, availability of risk-related information, and sociocultural influences,
as [2] discussed. Government regulation and implementation of flood risk highlights the
influence of public perception on how the Government implements flood risk management
regulations. This suggests a two-way relationship where public perception shapes regulatory
approaches, and these approaches, in turn, affect public perception, emphasizing the critical
role of government policy in flood risk management [4]. Public engagement demonstrates that
effective regulation often involves or requires the participation of the community. Engagement
strategies must ensure that information is disseminated effectively, and that public feedback
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is incorporated into policymaking, highlighting the importance of effective communication and
stakeholder involvement [5].

Subsequently, the model addresses the assessment of flood risk prevention, which is
influenced by the level of public engagement. This step evaluates the effectiveness of
preventive measures and strategies deployed to mitigate flood impacts, informed by the
knowledge and input from the engaged public. Flood knowledge is a critical element,
signifying the collective knowledge and understanding of floods and flood prevention that the
public, Government, and institutions have accumulated. It is the foundation upon which risk
perception and the effectiveness of engagement strategies are built, as per [8]. Lastly,
institutional trust indicates that trust in institutions can significantly influence how the public
perceives flood risks. Trust determines the effectiveness of communication and the
adherence to regulations and advisories issued by the authorities [6,11,12].

2.9.1 Interconnectedness in the Model

The conceptual model operates on a feedback loop system. Public engagement and
institutional trust feed back into flood risk perception, indicating a dynamic and iterative
process. The model reflects that as the public becomes more knowledgeable and trust in
institutions strengthens, their perception of flood risks evolves. This evolution potentially leads
to more robust public engagement, more informed assessments of flood risk prevention, and
more effective implementation of government regulations.

2.9.2 Application of the Model

This model can be applied to design and evaluate flood risk management strategies. By
acknowledging the interdependent nature of these elements, policymakers and disaster
management practitioners can develop more targeted, inclusive, and adaptive approaches to
flood risk management. The model is a conceptual framework for investigating how different
interventions or changes in one element can influence the flood risk management system.

Flood RiskPerception:

Representing the public's understanding
and awareness of flood risks.

l

Government Flood Risk Perception Implementation:
Indicating that public perception influences how the
govemnment implements regulations for flood risk
management.

showing that effective regulation often involves or
requires public engagement.

.

Assessessment of Flood RiskPrevetion:

Public Engagement:

Influenced by the level of public engagement.

|

It signifies the knowledge and understanding
accumulated aboutfloods andflood prevention.

.

Indicating that trust in institutions can influence how the

Flood Knowledge:

Institutional Trust:

public perceives flood risks.

Figure 1 Proposed research model



Therefore, the conceptual model captures the complex interplay between individual
perceptions, collective knowledge, government action, and institutional trust in the context of
flood risk management. It underlines the importance of a multi-faceted approach considering
psychological, social, and governance dimensions to manage and mitigate flood risks
effectively.

3. MARTERIAL AND METHOD

3.1 Desigh and Data Source

This data offers a sizable sample with a broad distribution, which is appropriate for this thesis
area. Table 1 compares the chosen measurement items to relevant factors. Data were
cleaned during the analytic process to match the paper's requirements, invalid and missing
values were deleted from the STATSL2020 questionnaire, and 1,500 valid observations were
ultimately used. The controllable variables added in this chapter include the survey location,
gender, age, income, and educational attainment. In the STATSL2020 survey, respondents
were asked to indicate how seriously they perceived the risk of flooding: "very seriously=1",
"serious=2", "lessseriously=3", "not seriously=4", and "normal=5". The answer is scored
inversely for consistency of analysis, meaning that the perception of the effectiveness of
applying the flood risk prevention legislation is more robust the higher the score.

With the gradual strengthening of the flood disaster risk protection complaint system, the
methods of protecting rights regarding public participation are also becoming more varied.
Questions about letters and visits are created in the F “module.” Each question receives a
score that can range from 1 to 5. The more points received, the more actively the public
participated. This section assesses the Government's implementation of flood disaster risk
prevention regulations using the enforcement of flood risk prevention regulations and the
legalization level of flood disaster risk prevention regulations. The "legal module" F contains
the samples. The original questions are distributed in F9, F10, F11, F13, and F25. This
variable is likewise reflected in section B's question B15. Based on this, scores are evaluated
from 1 to 5, and the higher the score, the more strictly government regulations regarding flood
risk reduction and legality are enforced.

The satisfaction with governmental flood disaster risk prevention regulation is covered in
question B15. The corresponding evaluations in the original survey are "extremely
satisfied=1," "satisfied=2," "less satisfied=3," "dissatisfied=4", and "very dissatisfied=5". The
answer is given inverted for the sake of analytical consistency. The satisfaction increases as
the score rises. Respondents are asked to rate each question on a scale of 1 to 5 to express
their level of satisfaction with the public services provided by governments in B16 and B17.
The satisfaction increases as the score rises.

The knowledge of flood risk prevention regulation is described in question B25. The ten items
range in difficulty from 1 to 10. The greater the score, the more knowledgeable the
respondents were about the flood risk prevention regulation. The general trust assessment in
the core module of section A, where the items were dispersed in A33 and A35, reflects
institutional trust. Each question requires responses using a score ranging from 1 to 5—the
more points, the greater the level of confidence. Meanwhile, in this thesis, we also control for
a series of demographic variables about the respondents, such as survey location,
educational status, income, gender, age, and others.

3.2. Variables and Measurement

3.2.1. Variables and Measurement

A brief description of the measurement items and examples of measurements are provided in
Table 1.

Table 1 Variable description and measurement



Variable

Description of measurement
items

Cronbach’s
Measurement a

illustration coefficients

Flood disaster
risk perception

Public
participation

Satisfaction of
flood disaster
risk prevention
regulation
implementation

Knowledge of
flood disaster
risk prevention
regulation

Institutional trust

Evaluation
of
government flood
disaster
prevention
regulation

Perception of flash flood
happenings in Freetown
Municipality

Letters and visits will not be
hindered; Letters and visits can
solve problems; Understand the
litigation process; Apply to attend
the trial; After the judgment result,
consult the judgment.

Are you Satisfied with public
services provided by
governments? Are you Satisfied
with government flood disaster
risk prevention regulation?

The drainages constructed do not
threaten flood disaster; Excessive
use of plastics and improper
disposal lead to flood disaster
damage; living in flood disaster-
prone communities does not
cause flooding.

Do you think most people in
society can be trusted? It is
considered unfair to the
community. Does the public have
sufficient right to know about flood
disaster prevention information?
Are you satisfied with the
Government's performance in
handling affairs impartially? How
efficiently is the

Government dealing with flood
disaster incidents that seriously

Use a score ranging from
1to 5, assigned inversely;
the higher the score, the
stronger

the public flood disaster
risk perception

0.902

Use a score ranging from
1 to 5; the higher the
score, the higher the
degree of public
participation.

0.872

Use a score ranging from
1 to 5; the higher the
score, the higher the
public satisfaction with
government flood
disaster risk prevention
regulation. Use a score
ranging from 1 to 5,
assigned inversely, the
higher the score, the
higher the public
satisfaction with
government flood
disaster risk prevention
regulation.

Use a score ranging from
1to 10. Add 1 point ifitis
correct. The higher the
score, the higher the
public flood disaster risk
prevention regulation
knowledge level.

0.913

0.893

Use a score ranging from
1to 5. The higher the
score, the higher the
public trust in flood
disaster prevention
regulation.

Use a score ranging from
1 to 5; the higher the
score, the stronger the
enforcement of
government flood
disaster prevention

0.874

0.921




implementation
behavior

Place of
investigation

Educational level

Personal income

Gender

Age

Evaluation

of
government flood

disaster
prevention
regulation
implementation
behavior

damage residents. What is the
degree of legalization of the
government in dealing with flood
disaster incidents? Will
government leaders be held
accountable for unilaterally
pursuing GDP and neglecting
supervision of causes of flooding,
resulting in flood disasters?
Western Rural =0, Western Urban
=1

Primary school and below, Junior
Secondary School, Senior
Secondary School,

College and above

USD 0-316, USD 317-791, USD
792-1266, >USD 1266

Male =0, Female =1
<18, 18-44, 45-60, >60

Are you satisfied with the
Government's performance in
handling affairs impartially? How
efficiently is the

Government dealing with flood
disaster incidents that seriously
damage residents. What is the
legalization degree of Government
in dealing with flood disaster
incidents? Will government
leaders be held accountable for
unilaterally pursuing GDP and
neglecting supervision of causes
of flooding, resulting in flood
disasters?

regulation and the higher
the level of legalization.

The higher the score, the

higher the
educational degree and
the longer the academic
period.

Use a score ranging from
1 to 5; the higher the
score, the stronger the
enforcement of
government flood
disaster prevention
regulation and the higher
the level of legalization.

0.921

Source: Authors’ review

4. 3 Empirical Results

4.3.1 Results

The reliability of the tested selection is examined using reliability analysis. According to the
findings, all Cronbach's coefficients are higher than 0.850 (Table 1), which satisfies the
reliability standards. As a result, these inquiries can be used for additional research. Further,
Exploratory Factor Analysis (EFA) reveals that all variables have KMO values greater than
0.8 and a p-value for Bartlett's Sphericity test close to zero, pointing to the scale's structural
solid validity. Most of the variables are substantially correlated, as shown in Table 2, and this
preliminary support for the author's earlier idea comes from the correlation analysis between
the variables. However, additional testing of the variables using a structural equation model is

required to confirm the pertinent hypothesis.



Table 2 Correlation matrix of variables

Satisfaction

Evaluation of flood

of flood disaster risk
Flood disaster Public disaster Kn?\;\llleddge Institutional [ prevention regulation
risk perception | participation risk- disoastgrorisk trust implementation
prevention behavior
regulation
Flood disaster risk perception 1.000;++
Public participation -0.359 1.000
Satisfaction qf flood dlsa_lster risk -0.570... 0.421.. 1.000
prevention regulation
Knowledge of flood disaster risk v -0.336... 1.000
0.326 .. 0.384 ..
Institutional trust -0.279 -0.284 0.373..« -0.309.:+ 1.000
Evaluation of flood disaster risk
prevention regulation -0.584.. 0.477.« 0.454.. -0.401... 0.250:4+ 1.000
implementation behavior
Gender (female =1) 0.243 0.035 0.128 0.016 0.134 0.122
Age ’ 0.023.. 0.007 0.046.. 0.031..
- 0.018...
-0.038.:4
Personal annual income =1 0.129 0.199 -0.070 0.085 -0.081 -0.067
Educational Degree 0.274 0.263 -0.013 0.195.. -0.017 -0.021
Investigation Place (Western
Urban 0.1364++ 0.182.++ -0.055 0.127.. -0.060 -0.073

:]_)

Note: % * * % * ,

and x mean p < 0.01, p < 0.05 and p < 0.1 respectively. (The same as the following tables)
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Table 3 Structural equation model of the evaluation of government flood disaster risk prevention regulation implementation

Evaluation of flood disaster risk prevention

regulation implementation behavior

Satisfaction flood disaster risk
prevention regulation implementation

Cluster robust standard

Cluster robust standard

Coefficient Coefficient
error error
Flood disaster risk perception -0.584.. 0.0617 -0.570.44 0.1171
Public participation 0.477.. 0.1165 0.421.. 0.1223
Satisfaction of fl.ood. disaster r|sI§ prevention 0.454., oos72 |t
regulation implementation
Knowledge of flood disaster risk -0.401.+. 0.1224 -0.336.++ 0.0675
Institutional trust 0.250.++ 0.0573 0.373.:4 0.0680
Evaluatlon_of f_Iood dlsaster risk prev_ent|on .............. 0.454... 0.0722
regulation implementation behavior
Gender (female =1) 0.122 0.1276 0.128 0.0555
Age 0.031. 0.0098 0.023.. 0.0117
Personal income (=1 .) -0.067 0.0694 -0.070 0.0143
Educational level -0.021 0.0015 -0.013 0.0019
Place of investigation (Western Urban =1) -0.073 0.0253 -0.055 0.0251
Coefficient of determination 0.728
RMSEA 0.049
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Table 4 Results of multiple regression analysis

Variable (;gt\i/sefrgg?gﬁ Evalugtion of Government Flood Disaster Risk Regulation Implementation
(GS) Behavior
Model 1 Model 2 Model 3 | Model4 | Model5 | Model 6 | Model 7 | Model 8 | Model9 | Model Model 11
10
FRP -0.570.++ -0.584.. -0.259..
PP 0.421.. 0.477.+ 0.191.
GS 0.454..
ERP. FK -0.153 ..
PP. FK 0.107 .
FRP.IT 0.169 s
PP.IT 0.0721.++
Female 0.180 0.173 0.186 0.166 0.172 0.131 0.183 0.122 0.172 0.173 0.182
Age 0.041.. 0.062.+ 0.069:+ 0.032.. 0.043.. 0.032.« 0.044.. 0.043.. 0.061.. 0.038:+ 0.042..
Income 1 -0.099 -0.083 -0.089 -0.092 -0.093 -0.031 -0.089 -0.067 -0.023 -0.090 -0.097
ED -0.027 -0.033 -0.023 -0.029 -0.031 -0.020 -0.024 -0.031 -0.022 -0.039 -0.028
Western -0.098 -0.091 -0.083 -0.088 -0.073 -0.039 -0.097 -0.093 -0.080 -0.082 -0.091
Urban

FRP = Flood risk perception,

ED=Educational level.

PP= Public participation, GS = Governance satisfaction, FK= Flood knowledge, IT=Institutional trust, Income =1,
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The structural equation model and multiple regression analysis results are presented in Tables 3 and 4. The findings of
the structural equation model are discussed as follows. The coefficient of determination is 0.728, and the standardized
root mean square residual (RMSEA) is 0.049, which suggests that the model fits well.

Models 1 and 2 focus on the effects of public engagement and perceived flood risk on public satisfaction with government
regulations for preventing flood disasters. Hypothesis 3 is confirmed because there is a significant negative correlation
between public perception of flood disaster risk and satisfaction with the implementation of flood disaster risk prevention
regulations. This indicates that the greater the public's perception of flood disaster risk, the more they believe that the
performance of flood disaster risk prevention regulations has had no meaningful results and the lower their satisfaction
with the implementation of flood disaster risk prevention regulations. The public's expectations of the Government's
performance in implementing flood disaster risk prevention regulations are met if satisfaction is enhanced, which results in
a better rating. As a result, hypotheses 4 and 5 are confirmed. Models 3 and 4 show a negative correlation between public
perception of flood disaster risk and the behavior associated with implementing flood disaster risk prevention regulations.
This implies that the greater the public perception of flood disaster risk, the lower the public perception of the behavior
associated with implementing flood disaster risk prevention regulations. In the meantime, hypothesis 1 is confirmed
because the direct effect outweighs the indirect impact. The evaluation of flood disaster risk prevention regulation
implementation behavior can be positively influenced by public participation, which demonstrates that the higher the level
of public participation, the higher the evaluation of flood disaster risk prevention regulation implementation behavior.
Additionally, hypothesis 2 is confirmed because the direct effect is more significant than the indirect effect.

Model 6 demonstrates that adding the variable of satisfaction with government flood disaster risk prevention regulation
reduces the impact of the independent variable of flood disaster risk perception on evaluating government flood disaster
risk prevention regulation implementation behavior. This finding indicates that there is a significant partial mediating effect
between.

Model 7 also demonstrates that adding the variable of flood disaster risk prevention regulation satisfaction reduces the
impact of the independent variable, public participation on the evaluation of government flood disaster risk prevention
regulation implementation behavior, indicating that there is a significant partial mediating effect between public
participation and the assessment of government flood disaster risk prevention regulation implementation. Combining H6a,
H6b, and the mediating result of satisfaction with flood disaster risk prevention regulations supports hypothesis 6.

Model 8 demonstrates that the dependent variable is negatively impacted by the interaction between perception of flood
disaster risk and knowledge of flood disaster risk, and the effect's significance is increased. Hypothesis 7 is confirmed by
Model 9 because it demonstrates that the interaction between public engagement and knowledge of flood catastrophe risk
has a negative impact on the dependent variable and improves the significance of the effect. Model 10 demonstrates that
the interaction between institutional trust and perceived flood catastrophe risk favorably affects the dependent variable,
enhancing the impact's effectiveness. The effect of the interaction between institutional trust and public engagement on
the dependent variable is negative, as shown by Model 11, and the impact's significance is increased, supporting
Hypothesis 8.

The appraisal of the behavior associated with the execution of flood disaster risk prevention regulations and the
satisfaction with the implementation of flood disaster risk prevention regulations are both significantly influenced by control
variables. Young people have a higher perception of their health and have higher requirements for flood disaster risk
prevention regulation implementation. The higher the educational level, the more attention will be paid to flood disaster
risk prevention knowledge and information, the higher the flood disaster risk prevention awareness, and the higher the
perception of flood disaster risk. Therefore, in comparison to the older population, they have higher expectations for the

impact of government regulations aimed at preventing flood disasters; the higher one's income, the higher one's



expectations for the implementation of such rules, and the higher one's perception of the risk of a flood disaster; Public
perception of flood disaster risk varies depending on where people live; in contrast, western urban residents perceive
flood disaster risk as being more serious; females are generally more willing to participate in activities aimed at reducing
flood disaster risk as well as the evaluation of regulations aimed at reducing flood disaster risk through a variety of

channels.

4.3.2 Robustness Test
The two questions used in the questionnaire to assess the "efficiency of public participation" are substituted in this section

using the method of variable replacement, and the original elements of the petition were replaced by the pertinent items of
the flood disaster risk lawsuit (F10 and F11). Aside from petitions, court litigation is a relatively widespread type of public
participation. The timeliness and the court's enforcement efforts when the public participates in flood disaster risk
prevention through litigation are covered in questions F10 and F11 in module F of the STATSL2020 questionnaire,
demonstrating the procedure's efficacy and the outcomes of public participation. To gauge the robustness of public
participation, the two dimensions were replaced. The outcomes are mainly in line with Table 4. As a result, this component
of the thesis' models and empirical analysis' findings are very robust.

5. RESULTS
5.1 Reducing Public High Flood Risk Perception and Improving Participation

Public engagement and the flood risk perception are intimately tied to political trust. The Government earns the public's
trust by improving the environment for flood catastrophe risk prevention and showing the public how regulations are
implemented. To lessen the likelihood that the public may perceive a high flood disaster risk and to encourage public
participation, the following actions can be suggested: First, the administration needs to expand channels for public
engagement and boost dialogue and connection with the general population. Second, they should direct the media to
constructively disseminate flood disaster prevention information and knowledge. Third, the Government should provide
legal guarantees for public participation to ensure the standardization and legalization of public participation. Fourth, they
should focus on improving public awareness of the Government's ruling ability and increasing public trust and satisfaction.
The Government must provide reliable information release systems and communication channels to ensure the public is
adequately informed on flood catastrophe avoidance. The public's capacity to detect and filter information will grow as
their knowledge of flood disaster avoidance does, which will help to encourage public behavior that reduces the danger of
flood disasters.

5.2 Improving the Evaluation of Flood Risk Prevention Regulation Implementation

The flood risk prevention regulation performance evaluation aims to replace the conventional GDP-only criterion and
emphasize ecological flood risk prevention. As a result, the following recommendations are made: First, the Government
must improve assessment processes, accountability, and efficacy in mitigating flood disaster risk. They should divide up
regional primary functional areas' responsibilities, improve the assessment process, and encourage the Government to
prioritize flood disaster risk reduction and community demands for disaster risk prevention. Second, the Government
needs to improve the evaluation of its officials, using the evaluations of all parties as well as indicators connected to the
protection against flood catastrophe risk. Third, the Government should establish a market-oriented flood disaster risk
protection model and optimize resource allocation. This can inspire the endogenous power of businesses, various
organizations, and the public to protect the environment. These measures include encouraging the public to participate in

assessment, implementing comprehensive ecological management, and conducting daily inspections.



5.3 Enhancing the Efficiency of Government Flood Disaster Risk Prevention Regulation to meet Public Safety

The public views the lovely natural environment as a significant component of the high quality of their living standards at
the complete high-quality development stage. Environmental governance has responded to the people's persistent pursuit
of a high quality of life as their expectations of the environment progress into the set of "striving for ecology" and
"environmental protection.” As a result, the Government may implement the following actions: First, by strengthening the
mechanisms for public participation, it will not only protect the public's right to petition and make claims, but it will also help
to create flood disaster protection organizations that can work as a link between the public and the Government by
effectively carrying out flood disaster prevention supervision. For the public to participate more actively and effectively in
their supervisory process, a hotline and e-mail boxes are encouraged for reporting problems related to flood disasters.
Second, the government should develop the idea of being "service-oriented," enhance environmental administrators'
personal qualities and awareness of serving, and foster staff members' capacity to address flood disaster-related issues of
public concern promptly and effectively. Third, the Government should increase ecological and environmental
administrative offices and inspection teams, upgrade technical equipment, and improve professional leadership and
business capabilities, further accelerating the construction of ecological civilization and flood event control. They should
also fully realize a law-based administration and enhance the quality of service.

6. CONCLUSIONS AND INNOVATION POINTS

6.1 Conclusions

The research on flood risk perception and government regulation implementation in Freetown Municipality concludes that
public participation, satisfaction with government actions, and institutional trust are critical factors influencing public
perception of flood risk. The study's quantitative analysis reveals a significant correlation between these variables, with
higher levels of public engagement and trust correlating with lower perceptions of flood risk. This suggests that when
people are more involved in risk prevention measures and have greater trust in institutions, they perceive their risk as
lower.

The structural equation model further confirms the negative impact of perceived flood risk on evaluating government
regulation implementation. This indicates that the more at-risk people feel, the more critical they are of government efforts.
Conversely, increased knowledge about flood disaster risk prevention and higher institutional trust positively influences
the public's satisfaction with government regulations.

The research underscores the necessity of inclusive and transparent communication strategies to improve public trust and
encourage proactive community involvement in disaster risk management. Education on flood risk prevention and
consistent, constructive feedback on government efforts can enhance public perception and lead to more effective policy
implementation.

Overall, the findings advocate for a collaborative approach to flood risk management, emphasizing the role of government
transparency, public education, and community engagement in improving both the perception and reality of flood risk
management. This collaborative approach can increase government performance satisfaction, ultimately contributing to a
more resilient and prepared society.

6.2 Innovations in Flood Risk Management Research

The innovation point of this research lies in its empirical demonstration of the complex interplay between institutional trust,
public participation, and flood risk perception. By employing a structural equation model, the study illuminates these
factors' direct and indirect effects on the evaluation of government flood disaster prevention regulation implementation.
The analysis highlights that institutional trust can significantly modulate the relationship between public participation and
flood risk perception, thereby shaping satisfaction with government measures. This nuanced understanding can drive the
development of more sophisticated, trust-enhancing strategies in flood risk management, leading to more significant
public support for government initiatives and more robust community resilience.

7. IMPLICATIONS AND RECOMMENDATIONS



7.1 Theoretical Implications

The study contributes to the theoretical understanding of flood risk perception by highlighting the complex interplay
between individual experiences, knowledge, and institutional trust. It underscores the need to incorporate diverse socio-
demographic factors in risk perception models. The research provides insights into how government regulation impacts
public perception of flood risks. This enriches the theoretical discourse on environmental policy and public compliance,
demonstrating that effective regulation can shape public attitudes and behaviors toward environmental hazards. The
findings suggest that increased public knowledge about flood risks and greater trust in institutions can lead to more
accurate risk perceptions. This adds to theories about the role of information dissemination and trust-building in
environmental management. The study extends theoretical knowledge by showing how age, income, and education
influence environmental risk perceptions. This has implications for theories related to environmental psychology and social
vulnerability to natural disasters.

7.2 Practical Implications

Given the varying levels of risk perception across different demographic groups, government agencies, and NGOs should
design tailored public awareness and education programs that address specific concerns and knowledge gaps. The
study's insights into the public’s perception of government regulations can guide policymakers in formulating and
implementing more effective flood risk management strategies. This includes developing policies that are both
environmentally sustainable and socially acceptable. The findings emphasize the importance of engaging communities in
developing and implementing flood risk management initiatives. Involving local populations can ensure that policies are
well-informed and more likely to be supported and adhered to. The study highlights the need for governments to build and
maintain public trust. This can be achieved through transparent decision-making, regular communication about flood risks,
and demonstrating accountability in environmental management. Understanding the differential impact of flood risk
perception based on socio-demographic factors can help allocate resources more effectively. For instance, allocating
more resources to educate and protect more vulnerable groups, such as those with lower income or education levels.

7.2 Recommendations

7.2.1 Recommendations for Government:

Increase transparency in flood disaster risk prevention efforts to build institutional trust, as higher trust correlates with
better public perception and cooperation—Foster public engagement in flood risk management processes to encourage
shared responsibility and increase regulation compliance. Provide accessible and transparent information about flood
risks and prevention strategies to improve the public's knowledge and preparedness. Tailor communication strategies to
different demographics, considering gender, age, income, and education levels, to address the varying perceptions and
needs effectively.

7.2.2 Recommendations for Managers

Involve employees at all levels in developing criteria for performance appraisals to ensure that the processes are fair and
representative. Utilize performance appraisals to identify areas for employee development and provide targeted training
programs. Establish clear and constructive feedback channels to help employees understand appraisal outcomes and
expectations.

7.2.3 Recommendations for the Public

Participate in community-based flood risk management programs and decision-making to address personal needs and
perceptions. Engage in programs about flood prevention and response to be better prepared and informed. Communicate
needs and concerns to local authorities and government bodies, especially in the event of dissatisfaction with flood
management efforts.

The recommendations are derived with an understanding that each group has a role in enhancing flood risk management
and that these roles are interconnected. To be effective, the government's policies and programs must be supported by
managers' implementation and the public's active participation.

8. LIMITATIONS AND FUTURE DIRECTIONS

8.1 Limitations

The study primarily focuses on the Freetown Municipality, which may not represent the entire Sierra Leone population's
perceptions and experiences. The data reflects a specific point in time and may not capture changes in perceptions or the
impact of ongoing or future government regulations. Reliance on self-reported measures can introduce bias, as responses
might be influenced by current emotions or the desire to conform to social expectations. A higher percentage of male
respondents could skew the results because flood risk perceptions differ between genders.



8.2 Future Directions

To assess how flood risk perception and the effectiveness of government regulations evolve. Expanding the study to
include other regions in Sierra Leone or similar countries to validate the findings. Incorporating in-depth interviews or
focus groups to gain nuanced insights into individual and community-level perceptions and behaviors. Conducting gender-
focused studies to understand how flood risk perception and responses might differ between men and women. Exploring
the long-term effects of specific government policies on public perception and flood management outcomes.

Availability of data and material section

The datasets generated and analyzed during the current study are not publicly available due to privacy and ethical
considerations but are available from the corresponding author upon reasonable request. This complies with the
participating institutions' data protection policies and our research's ethical guidelines. Specific data subsets or analytical
methods used in the study can be provided upon verified academic request, ensuring all data sharing complies with
applicable data protection laws and institutional policies.

Reference
[1] Ge Y., Yang G., Wang X., Dou W., Lu X., and Mao J. (2021) Understanding risk perception from floods: a case study

from China. Nat Hazards (Dordr). 105(3): 3119-3140. doi: 10.1007/s11069-020-04458-y.

[2] Kellens, W., Terpstra, T., and De Maeyer, P. (2013) Perception and communication of flood risks: a systematic review
of empirical research. Risk Anal., 33(1): 24-49. doi: 10.1111/j.1539-6924.2012.01844.x.

[3] Grothmann, T., Reusswig, F. People at Risk of Flooding: Why Some Residents Take Precautionary Action While
Others Do Not. Nat Hazards 38, 101-120 (2006). https://doi.org/10.1007/s11069-005-8604-6

[4] Few, R. (2003) Flooding, vulnerability and coping strategies: local responses to a global threat. Progress in
Development Studies, 3(1): 43-58.https://doi.org/10.1191/1464993403ps049ra
[5] Miceli, R., Sotgiu, I., & Settanni, M. (2008). Disaster preparedness and perception of flood risk: A study in an alpine
valley in Italy. Journal of Environmental Psychology, 28(2), 164-173. https://doi.org/10.1016/].jenvp.2007.10.006
[6] Thieken, A. H., Kienzler, S., Kreibich, H., Kuhlicke, C., Kunz, M., Mihr, B., Muller, M., Otto, A., Petrow, T., Pisi, S., &
Schréter, K. (2016). Review of the flood risk management system in Germany after the major flood in 2013.
Ecology and Society, 21(2). http://www.jstor.org/stable/26270411

[7] Morrow, B. H. (1999) Identifying and mapping community vulnerability. Disasters, 23(1): 1-18. doi: 10.1111/1467-
7717.00102.

[8] Adger, W. N. (2000). Institutional Adaptation to Environmental Risk under the Transition in Vietnam. Annals of the
Association of American Geographers, 90(4), 738—758. http://www.jstor.org/stable/1515441

[9] Wang, J., Wang, Y., Li, S., & Qin, D. (2016). Climate adaptation, institutional change, and sustainable livelihoods of
herder communities in northern Tibet. Ecology and Society, 21(1). http://www.jstor.org/stable/26270320

[10] Smit, B. & Wandel, J. (2006) Adaptation, adaptive capacity and vulnerability. Global Environmental Change, 16(3):
282-292, https://doi.org/10.1016/j.gloenvcha.2006.03.008
[11] Gerl, T., Kreibich, H., Franco, G., Marechal, D., & Schroter, K. (2016). A Review of Flood Loss Models as Basis for
Harmonization and Benchmarking. PLoS ONE, 11(7). https://doi.org/10.1371/journal.pone.0159791

[12] Sieqg, T., Vogel, K., Merz, B., & Kreibich, H. (2019). Seamless Estimation of Hydrometeorological Risk Across Spatial
Scales. Earth's Future, 7(5), 574-581. https://doi.org/10.1029/2018EF001122

[13] Turbelin, A. J., Cuthbert, R. N., Essl, F., Haubrock, P. J., Ricciardi, A., &Courchamp, F. (2023). Biological invasions
are as costly as natural hazards. Perspectives in Ecology and Conservation, 21(2), 143-150.
https://doi.org/10.1016/j.pecon.2023.03.002

[14] Oubennaceur, Khalid, Karem Chokmani, Florence Lessard, Yves Gauthier, Catherine Baltazar, and Jean-Patrick
Toussaint. 2022. "Understanding Flood Risk Perception: A Case Study from Canada" Sustainability 14, no. 5:
3087. https://doi.org/10.3390/su14053087

[15] Colle, B. A., and Coauthors, 2023: Risk Perception and Preparation for Storm Surge Flooding: A Virtual Workshop
with Visualization and Stakeholder Interaction. Bull. Amer. Meteor. Soc., 104, E1232-
E1240, https://doi.org/10.1175/BAMS-D-22-0145.1.



https://doi.org/10.1191/1464993403ps049ra
https://doi.org/10.1191/1464993403ps049ra
https://doi.org/10.1191/1464993403ps049ra
https://doi.org/10.1016/j.jenvp.2007.10.006
https://doi.org/10.1016/j.gloenvcha.2006.03.008
https://doi.org/10.1016/j.gloenvcha.2006.03.008
https://doi.org/10.1016/j.gloenvcha.2006.03.008
https://doi.org/10.1016/j.gloenvcha.2006.03.008
https://doi.org/10.1029/2018EF001122
https://doi.org/10.1016/j.pecon.2023.03.002
https://doi.org/10.3390/su14053087
https://doi.org/10.1175/BAMS-D-22-0145.1

[16] Siegrist, M. and Arvai, J. (2020) Risk Perception: Reflections on 40 Years of Research. Risk Analysis, 40(S1): 2191-
2206. https://doi.org/10.1111/risa.13599

[17] Glaser, G. (2012) Policy: Base sustainable development goals on science. Nature, 1;491(7422): 35. doi:
10.1038/491035a.

[18] Colson, G. and Menapace, L. (2012) Multiple receptor ambient monitoring and firm compliance with environmental
taxes under budget and target driven regulatory missions. Journal of Environmental Economics and Management,
64(3): 390-401. DOI: 10.1016/j.jeem.2012.03.002

[19] Goldberg, N., Meilijson, I. & Perlman, Y. Dynamic history-dependent tax and environmental compliance monitoring of
risk-averse firms. Ann Oper Res 334, 469—-495 (2024). https://doi.org/10.1007/s10479-022-05113-4

[20] Liu, H., Zhu, G. & Li, Y. (2021) Research on the impact of environmental risk perception and public participation on
evaluation of local government environmental regulation implementation behavior. Environmental Challenges, 5,
100213. https://doi.org/10.1016/j.envc.2021.100213

[21] Yang Y, Shen L, Li Y, Li Y. The Impact of Environmental Information Disclosure on Environmental Governance
Satisfaction. Sustainability. 2022; 14(13):7888. https://doi.org/10.3390/su14137888

[22] Liu J, Huang S, Wang Y. Study of Farmers’ Willingness to Participate in Environmental Governance Based on
Recycling, Reduction and Resourcing. Sustainability. 2023; 15(14):10850. https://doi.org/10.3390/su151410850

[23] Zheng, Y., and Yang, R.Y. (2019) Environmental regulation, public participation, and happiness: empirical research
based on Chinese general social survey of 2015. Applied. Ecology & Environmental Research, 17 (4): 9317-9332,
DOI: http://dx.doi.org/10.15666/aeer/1704_93179332.

[24] Heinonen, J., Pesonen, J. (2022). Identifying the Elements of Great Online Customer Encounters. In: Stienmetz, J.L.,
Ferrer-Rosell, B., Massimo, D. (eds) Information and Communication Technologies in Tourism 2022. ENTER 2022.
Springer, Cham. https://doi.org/10.1007/978-3-030-94751-4 24

[25] Zhang N, Song D, Zhang J, Liao W, Miao K, Zhong S, Lin S, Hajat S, Yang L, Huang C. The impact of the 2016 flood
event in Anhui Province, China on infectious diarrhea disease: An interrupted time-series study. Environ Int. 2019
Jun;127:801-809. doi: 10.1016/j.envint.2019.03.063.

[26] Lee, J. B., & Kim, S. (2024). Understanding Gaps Between Objective and Subjective Performance Measures:
Accreditation of Public Service Organizations and Citizen Satisfaction. The American Review of Public
Administration, 54(3), 271-286. https://doi.org/10.1177/02750740231193431

[27 Collins, B. K., Kim, K. J., & Tao, J. (2019) Managing for citizen satisfaction: Is good not enough? Journal of Public
and Nonprofit Affairs, 5(1), 21-38. https://doi.org/10.20899/jpna.5.1.21-38
[28] Noda, Y. (2018). Citizen Satisfaction with Government Services in Japan. In: Farazmand, A. (eds) Global

Encyclopedia of Public  Administration, Public  Policy, and Governance. Springer, Cham.
https://doi.org/10.1007/978-3-319-31816-5 3265-1

[29] Helliwell, J. F., & Huang, H. (2008). How’s Your Government? International Evidence Linking Good Government and
Well-Being. British Journal of Political Science, 38(4), 595—-619. http://www.jstor.org/stable/27568367

[30] Li X, Deng G. Research on the Effect of an Environmental Protection Tax Policy on Haze Control in China—Empirical
Analysis Based on Provincial Panel Data. Sustainability. 2022; 14(1):41. https://doi.org/10.3390/su14010041

[31] Yang, L., Liu, Y., & Deng, H. (2023). Environmental governance, local government competition and industrial green
transformation: Evidence from China's sustainable development practice. Sustainable Development, 31(2), 1054-
1068. https://doi.org/10.1002/sd.2440

[32] Lieflaender, K.A. and Bogner, F.X. (2018) Educational impact on the relationship of environmental knowledge and
attitudes. Environ. Educ. Res., 24 (4): 611-624, DOI:10.1080/13504622.2016.1188265.

[33] Fytopoulou E, Karasmanaki E, Tampakis S, Tsantopoulos G. Effects of Curriculum on Environmental Attitudes: A
Comparative Analysis of Environmental and Non-Environmental Disciplines. Education Sciences. 2023; 13(6):554.
https://doi.org/10.3390/educscil3060554

[34] Lin, S., Shaw, D., and Ho, M. C. (2008). Why are flood and landslide victims less willing to take mitigation measures
than the public? Natural Hazards, 44, 305-314. https://doi.org/10.1007/s11069-007-9136-z


https://econpapers.repec.org/article/eeejeeman/
https://econpapers.repec.org/article/eeejeeman/
https://econpapers.repec.org/article/eeejeeman/
https://econpapers.repec.org/article/eeejeeman/
https://econpapers.repec.org/article/eeejeeman/
https://econpapers.repec.org/scripts/redir.pf?u=https%3A%2F%2Fdoi.org%2F10.1016%252Fj.jeem.2012.03.002;h=repec:eee:jeeman:v:64:y:2012:i:3:p:390-401
https://doi.org/10.1007/s10479-022-05113-4
http://dx.doi.org/10.15666/aeer/1704_93179332
http://dx.doi.org/10.15666/aeer/1704_93179332
http://dx.doi.org/10.15666/aeer/1704_93179332
https://doi.org/10.1007/978-3-030-94751-4_24
https://doi.org/10.1177/02750740231193431
https://doi.org/10.1007/978-3-319-31816-5_3265-1
https://doi.org/10.3390/su14010041
http://dx.doi.org/10.1080/13504622.2016.1188265
https://doi.org/10.1007/s11069-007-9136-z
https://doi.org/10.1007/s11069-007-9136-z
https://doi.org/10.1007/s11069-007-9136-z
https://doi.org/10.1007/s11069-007-9136-z
https://doi.org/10.1007/s11069-007-9136-z
https://doi.org/10.1007/s11069-007-9136-z
https://doi.org/10.1007/s11069-007-9136-z
https://doi.org/10.1007/s11069-007-9136-z
https://doi.org/10.1007/s11069-007-9136-z
https://doi.org/10.1007/s11069-007-9136-z
https://doi.org/10.1007/s11069-007-9136-z
https://doi.org/10.1007/s11069-007-9136-z
https://doi.org/10.1007/s11069-007-9136-z

[35] Basolo, V., Steinberg, L. J., Burby, R. J., Levine, J., Cruz, A. M., & Huang, C. (2009). The Effects of Confidence in
Government and Information on Perceived and Actual Preparedness for Disasters. Environment and Behavior,
41(3), 338-364. https://doi.org/10.1177/0013916508317222

[36] DeYoung, S. E., & Peters, M. (2016). My Community, My Preparedness: The Role of Sense of Place, Community,
and Confidence in Government in Disaster Readiness. International Journal of Mass Emergencies & Disasters,
34(2), 250-282. https://doi.org/10.1177/028072701603400204

[37] Wachinger, G., Renn, O., Begg, C., &Kuhlicke, C. (2013). The Risk Perception Paradox—Implications for
Governance and Communication of Natural Hazards. Risk  Analysis, 33(6), 1049-1065.
https://doi.org/10.1111/j.1539-6924.2012.01942.x

[38] Wang, Z., Wang, H., Huang, J., Huang, J., & Han, D. (2018). Analysis of the Public Flood Risk Perception in a Flood-
Prone City: The Case of Jingdezhen City in China. Water, 10(11), Article 1577. https://doi.org/10.3390/w10111577

[39] [16] Taroun, A. (2014). Towards a better modelling and assessment of construction risk: Insights from a literature
review. International Journal of Project Management, 32(2), 101-115.
https://doi.org/10.1016/}.ijproman.2013.03.004



https://doi.org/10.1177/028072701603400204
https://doi.org/10.1016/j.ijproman.2013.03.004

