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Abstract: Globalization and population growth have put great pressure on the environment over the
last few decades, and climate change has increased associated negative effects. Researchers examine
the interactions between human and the environment. Among them, the relationship between place
attachment and pro-environmental behavior has attracted particular research attention. However,
few studies have addressed the relationships among flood risk perceptions, place attachment, and
climate change coping behavior in a densely populated urban area. This study examines the effects
of perceptions of climate change and flood risk on coping behavioral intention, and determines
whether place attachment plays a mediating or moderating role therein in Taipei, the flood-prone
capital city of Taiwan. A total of 1208 questionnaires were collected. An analysis of the mediation
effects based on a three-level regression model (Phase I) suggested that place attachment is not a
mediator. Adjustment of the model and analysis of moderation effects using structural equation
modeling (Phase II) suggested no moderation effect. In Phase III, the mediation effect was reexamined,
with the replacement of dependent variables (adaptation/mitigation) with high-effort/low-effort
coping behaviors, and one dimension of place attachment was replaced with four dimensions thereof
(place dependence and place identity, place satisfaction, place affect, place social bonding). The
results thus obtained reveal that the paths of place satisfaction exhibit significant mediating effects
between attitudes and high-effort coping behavior. Some paths exhibit significant mediating effects
between perceptions and low-effort coping behavior through place satisfaction. Another four paths
exhibit partial significant mediating effects through place dependence and place identity and place
social bonding. These results suggest that affective attachment of people to local places results in a
behavioral tendency to protect or improve those places. The main contribution of this study is its
support of meta-analyses of the effects of each dimension of place attachment to provide a better
understanding of the effects of place attachment on flood risk perception and coping behavior.

Keywords: place attachment; mediation effect; moderation effect; climate change perception; flood
risk perception; coping behavior

1. Introduction

Globalization and the pressure of population growth on the environment have led to
natural hazards and man-made disasters [1], and climate change has increased the negative
effects of disasters [2]. Associated threats have had a great impact on countries glob-
ally [3], and particularly on Taiwan, which is an island state and is prone to flooding [4–6].
Many people believe that environmental problems are caused by human activities [7,8].
The relationship between place attachment and pro-environmental behavior has attracted
considerable attention as it relates to the interaction between people and the environ-
ment [9–13]. However, studies have yielded inconsistent findings concerning the effects of
place attachment [9], and few have examined their multidimensional nature [10,14].

Throughout history, humans have been exposed to a range of natural hazards. The
coupling of a high risk of natural hazards with inadequate coping measures frequently
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leads to man-made disasters [15], including flash flooding, river flooding, and coastal
flooding, all of which cause people to be displaced. The emotional connection between
people and their new location after displacement varies among cultures. For example, in the
western Himalayas, villagers who left dangerous areas under the Bhakra Nangal program
returned to their original settlement, even when they were aware that they were at risk [16].
In the urbanized settlement of Faro Beach in southern Portugal, residents were exposed to
coastal hazards, and houses and roads were destroyed by a storm. However, residents felt
safe there and did not plan to relocate [17]. In a case study of the responses of residents to
an earthquake in the Netherlands, despite the perception of risks and emotional responses
to earthquake hazards, strong place attachment reduced the likelihood of moving out [18].
A study of earthquake-stricken areas of Sichuan, China, yielded similar findings [13].
Studies in India, the USA, and Australia have shown that highly committed people are
reluctant to be displaced, even if they have experienced flooding [19]. The villagers of
Shenmu Village, Taiwan, who include indigenous people, have suffered from flooding
as a result of 16 consecutive years of landslides and debris flows. After repeated forced
evictions, they have nevertheless insisted on returning to their village, even facing the risk
of further flooding [20].

These findings reveal a relationship between place attachment and perceived risk.
However, the literature provides no clear consensus about this relationship. For example,
Bonaiuto et al. [19] reviewed eight studies and found that increased place attachment is
associated with a greater perceived frequency of natural disasters, such as volcanic erup-
tions, hurricanes, earthquakes, and landslides. They also found that negative correlations
between place attachment and perceived seismic risk, volcanic risk, and risk associated
with beach pollution. Bonaiuto et al. [19] reported both positive and negative relationships
between place attachment and coping activities. De Dominicis et al. [21] suggested that,
when a high risk is perceived, place attachment can inhibit preventive behavior in response
to risks of flooding.

The relationships among place attachment, risk perception, and coping strategies may
be more complex than that between place attachment and pro-environmental behavior.
Scientific knowledge of systematic aspects of the relationship among these concepts is
lacking [19,21,22]. The results of relevant studies vary with the socio-demographic structure
of the place of interest, and a comparison of their results can elucidate factors that shed light
on the relationship [18]. Place attachment, perceived risk, and coping behavior depend on
location [23]. For example, Domingues et al. [17] found that the relationship among place
attachment, perceived risk, and other variables are location- and population-specific, such
that other contextual and individual variables have direct, moderating, and/or mediating
effects. Bonaiuto et al. [19] also noted that place attachment has both moderating and
mediating roles in the relationship between perceived risk and coping behavior. The
present work also seeks to determine whether place attachment moderates or mediates
this relationship.

In this work, the analyzed natural hazard is flooding. According to 2020 statistics
from the Taipei Fire Department [24], flooding is an important hazard in all 12 districts
of Taipei. Since natural hazards, such as floods, landslides, and debris flows, that are
caused by extreme rainfall have a high probability of repeated occurrence, disaster research
must be increased [21]. Based on a literature review, this work proposes causal relation-
ships among attitudes to climate change, perceived flood risk, and behavioral intention
and examines the role of place attachment in these relationships. An empirical study of
Taipei residents was performed using stratified random sampling surveys, with a view to
improving our understanding of the interactions between humans and nature in highly
urbanized areas, and especially the relationships among place attachment, perceived risk,
and coping behavior.
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2. Literature Review
2.1. Place Attachment

Place attachment can be broadly defined as the emotional, perceptive, and behavioral
bond that develops between people and a place [10,11,25]. It refers to the overall feelings,
sense of connection, thoughts, and behavioral intentions that people develop over time in
relation to the social and physical environment [26]. People are willing to stay in a place
that gives them peace and security [27] and creates place attachment that further promotes
freedom of exploration, comfort and emotional responses within the local community [28].
People with a high degree of attachment tend to live in the same place for a long time,
while those who are unable to establish strong links to their place of residence are more
likely to leave [29].

Place attachment can be developed on various geographic scales (such as home,
neighborhood, city, region, and country) [30]. As a complex and multidimensional con-
cept [11,13,30], place attachment includes other concepts, such as place dependence, place
identity, place social bonding (a sense of belonging or identity of a place), and place affect
(an individual’s feelings or “love” for a place) [9,14,25,31]. People can be attached to a place
for many reasons, so place attachment can be distinguished by emotional bonds (place iden-
tity) and functional bonds to a place (place dependence) [18]. Residents’ attitudes toward a
place to which they are attached depend on the “meaning” of the place, which refers to
whether the place is taken for granted or needs to be consciously discovered [25]. However,
numerous studies have examined the relationships among place attachment, place satis-
faction, and pro-environmental behavior, but few have examined their multidimensional
nature [14].

Place attachment was originally identified in studies of environmental psychology
that were concerned with an individual’s connection to a house and home and, later,
to neighborhoods and places that are associated with the individual’s connection to a
particular environment [32]. Psychological literature suggests that place attachment is
associated with the belief that a place is a good place to live, and that individuals who feel
more attached to their local environment are those who express a more positive view of
it [33]. Place attachment is conceptualized as a sense of place [17,34]; it involves urban
attachment [10,35], community attachment, neighborhood attachment [10,19,21], family
attachment [22,36], and links to nature [37], although the term place attachment is the most
widely used.

Additionally, place attachment is a broad area of research that, while maturing in the-
ory, methodology, and application, will benefit from the contributions of geographers [38].
For example, Yi-Fu Tuan, a distinguished human geographer and pioneer in the study of
place attachment, coined the term “topophilia” to indicate people’s love for a particular
place [39,40]. Place attachment is inherent in the human condition, and geographers and
relevant scholars are particularly interested in place attachment and how it shapes every-
day lives (e.g., going to work, shopping, and social interactions), important life choices
(e.g., place of residence, education, and vacation), and identity (e.g., religion, citizenship,
and state) [41].

Daryanto and Song [9] believed that place attachment can create a personal sense of
responsibility for the local environment, thereby encouraging activities that contribute to
environmental sustainability. Jansen [18] confirmed the “greater threat—stronger place
attachment” link, possibly because the threat of losing a place reminds residents of their
attachment to it [22]. Stancu et al. [26] considered that strong attachment to a place may
have a negative impact on coping with or the perception of a threat. A possible explanation
may depend on the fact that place attachment may have a direct effect not on coping
behavior but on the relationship between perception and coping behavior.

No consensus exists on the causal relationships among environmental attitudes, per-
ceived risk, and coping behavior nor on whether place attachments on different scales
have different effects on coping behavior. Numerous studies attribute this lack of con-
sensus to the diverse conceptualization or unclear measurement of place attachment. For
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example, Walker and Chapman [42] and Williams and Vaske [43] treated place attachment
as a two-dimensional concept that involved only place identity and place dependence.
Bailey et al. [44] investigated five types of relationship of a resident to place, which were tra-
ditional attachment, active attachment, place alienation, place relativity, and placelessness.
Halpenny [45] and Stedman [46] argued that the conceptualization of place attachment
reflects place dependence, place identity, and affective components, while Kyle et al. [47]
suggested that place attachment includes place identity, place dependence, and place social
bonding. In contrast, Daryanto and Song [9], Ramkissoon et al. [14], Ramkissoon and
Mavondo [31], and Wnuk and Oleksy [25] found that place attachment incorporates four
concepts, which are place dependence, place identity, place social bonding (a sense of
belonging to or a membership identity with a place), and place influence (an individual’s
feelings about, or “love” for a place).

The literature is unclear on whether place attachment promotes environmentally
friendly behavior, possibly because of differences in the designs of relevant studies. Ow-
ing to the existence of various cultural contexts and groups, place attachment and pro-
environmental behavior should be measured on different scales [9]. Understanding whether
or how cultural and personal factors affect the bond between place attachment and pro-
environmental behavior is important. People with a stronger attachment to a place are more
likely to exhibit pro-environmental behavior [31,34]. However, some empirical studies
have claimed that no, or even a negative, link exists between place attachment and pro-
environmental behavior. For example, Junot et al. [48] and Tonge et al. [49] found that place
attachment had a negative or no effect on pro-environmental behavior. Individuals with
a strong attachment to a particular place tend to be satisfied with the environment there
and, thus, have no or a low tendency to exhibit pro-environmental behavior. Daryanto and
Song [9] suggested that studies of place attachment should consider its multidimensional
nature and the potentially different roles associated with those dimensions in promoting
pro-environmental behavior.

2.2. Risk Perception

Risk perception is an emotional structure that is driven by unconscious emotional
processes [50] and is affected by perceptive heuristics, which can generate bias in decision-
making. For example, environmental risks are often associated with the view, “I will
be unaffected”, and inaccurate views may be reached about how environmental risks
affect individuals and their communities [13,19,21], resulting in inaction [51]. Therefore,
risk perception is not rational nor analytical but, rather, a subjective judgment of risk
characteristics and severity [52]. Risk perception is the basic predictor of the psychological
and behavioral coping strategies that individuals use in dealing with risk [17,52]. Numerous
variables affect how individuals perceive and respond to risks, such as their situation and
personal characteristics [18], previous experience of hazards [13,17,18,50], attachment to
places and communities, and the degree of understanding of hazards [17].

A risky situation may increase the strength of the bond between residents and
place [18], and people tend to match their perceptions to those of the people with whom
they identify [53], leading to socio-cultural, historical, and group-specific risk-coping per-
formance [54]. Raaijmakers et al. [55] identified three aspects of risk perception: awareness
(of hazardous situations), worries about one’s situation, and preparation for potential
outcomes. In the literature, findings concerning the relationships between intensity of place
attachment and coping with risk and between place attachment and perceived risk are
inconsistent [14,17]. Some studies have found no correlation between perceived risk and
preparedness [56], while others have found such a correlation [13,17,57].

Bonaiuto et al. [19] noted that, with respect to exposure to seismic risk, volcanic risk,
and beach pollution, greater place attachment is associated with lower risk perceptions.
Their results reveal that residents with strong attachments may feel safe at home, potentially
leading to neglect or denial of potential hazards, and a consequent underestimation of
potential risks [19,21]. A study of Faro Beach in southern Portugal found that stronger place
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attachment is associated with lower risk perceptions, as residents tend to accept risk as an
aspect of their environment [17]. However, in a study of responses to a Dutch earthquake,
individuals with strong attachment did recognize the risk and feel emotional pain but were
reluctant to take action as a result [18].

Risk perception, and especially flood risk perception [21], is closely related to individ-
ual adaptive intention [58]. While communities at risk of extreme rainfall are more aware
than others of the effects of climate change, communities with low exposure to potential
danger are less aware of the benefits of adapting to climate change. Some studies have
suggested that place attachment may negatively moderate this positive relationship. This
obstruction effect is stronger in areas where subjective risk is greater [21].

Domingues et al. [17] suggested that the effect of place attachment on risk perception
is not simple and may depend on other variables, especially perceived risk probability
and experience with risk. Under condition of high risk, place attachment may increase
risk perception, while, under conditions of low risk, it reduces risk perception [59]. In
considering the relationship between risk perception and place attachment, the latter is
often conceptualized as a predictor or an antecedent variable in that it affects individual
perception risk, but the nature of this relationship is unclear [17].

2.3. Prevention Coping Behavior

“Coping” can be defined as a person’s perception of and his or her behavioral efforts
to manage the needs that arise from a stressed relationship with the environment [60]. For
example, effective disaster preparedness can increase the hazard preparedness capacity of
families at risk of disasters and reduce the impact of such disasters on those families [61,62].
Evacuations and relocations are effective means of reducing the impact of disasters on
residents [13]. In the theory of reasoned action [63], to change a person’s behavior, one
must first change his or her beliefs, which underpin a person’s will to control his or her
behavior. Restated, the generation of behavior is the behavior that the individual takes
through thinking, experience, and after choices are made; the theoretical context includes
attitudes, intention, and that the intention of behavior will be influenced by attitudes and
external environmental norms.

According to Tournoisa and Rollero [64], place attachment and place identity are both
useful in estimating local conservation activities in theoretical discussions of the NIMBY
(Not-In-My-Backyard) phenomenon. Local opposition to new developments is conceived
as a means of local protection that occurs when these new developments undermine pre-
existing emotional attachments and threaten place identity. Ramkissoon et al. [14] found no
certain rules concerning whether the relationship between place attachment and behavioral
intention has direct, indirect, or no effects. Dlamini et al. [8] suggested that the link between
attitudes and behavior is indirect, but that attitudes affect behavioral intention, which, in
turn, shapes behavior. Intention is affected not only by attitudes but also by normative
pressures. Thus, behavior ultimately depends on beliefs, possible consequences, and social
norms [63]. Positive environmental behavior may arise from a sense of attachment to
the place, whereas blatantly negative behavior may reflect passivity or indifference to the
local environment.

The concept of preparedness is increasingly used to describe natural behavioral re-
sponses to potential environmental risks, which are effective measures to reduce sig-
nificantly disaster risk [50,61,62]. Disaster preparedness is defined as the knowledge
and capabilities that are developed by individuals to predict, respond to, and recover
from the impacts of hazards [65]. Risk perception, whether high or low, consistent or
inconsistent with actual risk, is the variable that has been most considered in studies of
disaster preparedness.

The relationships among place attachment, risk perception, and preparedness are
increasingly being addressed in the context of natural hazards, and a need exists to promote
adequate adaptation and response behaviors in disaster-prone populations [17]. While most
relevant studies focus on location and risk, they have found only weak and inconsistent
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relationships among variables, possibly owing to the various types of disaster and social,
economic and cultural environments they have involved [50]. However, a strong sense of
place may be an important potential factor in the risk perception and low preparedness
levels of beach dwellers [66].

Place attachment is negatively correlated with intention to migrate, so stronger place
attachment is related to lower migration intention [13,18,19,21,67]. Statistical evidence
indicates that respondents with strong place attachment are often reluctant to accept this
fact. This result seems surprising, as these respondents are also reluctant to move, perhaps
because of “survivor bias” [13]. They use other coping strategies to respond to earthquakes,
such as participating in protests against further gas extraction (collective action) [68] or
seeking social support [18].

Risk perception may have no causal effect on coping behavior and may depend on
the urgency of a threat [57]. More information can result in risk normalization, which is a
way to respond psychologically to threats by reducing the subjectively assessed degree of
risk. However, attachment to a place does not automatically ensure that people improve
the place to which they are attached, and strong attachment may even be an obstacle to
change [21,69]. Domingues et al. [17] found that the relationships among place attachment,
perceived risk, and other variables may be location-specific. Other contextual and indi-
vidual variables have a direct, moderating, and/or mediating effect. The purpose of this
paper is to determine whether the place attachment of residents of Taipei has a mediating
or moderating effect on the relationship between their perceived flood risk and coping
behavioral intention.

3. Research Methods and Research Design
3.1. Study Area

From Taipei’s integrated vulnerability and ecological footprint [6], four quadrants
of vulnerability were identified. Quadrant I represents “high social vulnerability/high
biophysical vulnerability”; Quadrant II represents “low social vulnerability/high bio-
physical vulnerability”; Quadrant III represents “low social vulnerability/low biophysical
vulnerability”; and Quadrant IV represents “high social vulnerability/low biophysical
vulnerability”.

This work focuses on flood disasters. According to Taiwan’s National Science and
Technology Center for Disaster Reduction (NCDR) [70], a map of flood potential was
generated by simulating various conditions of rainfalls. Simulations with rainfall of 350 mm,
500 mm, and 650 mm in 24 h were run. Various accumulated rainfalls yielded different
flooding depths. As accumulated rainfall increased, flooding range and depth increased.
Poor drainage may promote flooding. Based on Taipei’s 600 mm Flooding Potential Map
and related research, more than half of the areas in the Datong, Wanhua, Wenshan, and
Zhongshan districts are areas of potential flooding [6,34]. The study areas in this work are
the Datong and Wanhua districts (Quadrant I, with more than half of the area flooded)
and the Zhongshan and Wenshan districts (Quadrant III, also with more than half of the
area flooded).

3.2. Mediating Effects of Place Attachment

Based on the literature review, the theoretical structure shown in Figure 1 is proposed.
Risk perceptions and attitudes toward flood risk are assumed to have direct effects on
coping behavior, while place attachment acts as a mediator. At this stage, three-step
regression models are used.

The three-step regression model of Raudenbush and Bryk [71] and Singer and Wil-
lett [72] is used herein. First, the relationship between perceived risk of flooding and coping
behavioral intention is studied; second, the relationship between place attachment and
coping behavioral intention is discussed; and third, the relationship between the interaction
between place attachment and perceived flood risk (place attachment × perceived risk)
and coping behavioral intention is examined.
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Figure 1. Theoretical structure of this research.

After the three-step regression model is used to test the interaction between place at-
tachment and perceived flood risk, hierarchical multiple regression analyses are conducted
for two types of district (high integrated vulnerability and low integrated vulnerability) to
determine whether the coefficients of the paths increases when place attachment and its
interaction with risk perceptions are added to the simple linear regression model (whether
perceived risk predicts coping behavioral intention).

3.3. Questionnaire Design

Questionnaire surveys were used to assess the effect of place attachment on the
relationship between perceived risk and coping behavior. The questionnaire items were
based on the statements adopted from the past research [5,6,10,21,27]. Questions on flood
risk perceptions elicited whether respondents were aware of the flood risk in the area where
they lived. Questions on place attachment targeted each respondent’s feelings about his
or her relationship with the city/district/neighborhood (different spatial scales) in which
he or she resides. Questions on attitudes elicit respondents’ attitudes toward flooding
risk, whether they exhibit an optimistic bias in their perceived risk of flooding, and their
attitudes toward coping behavior. Questions regarding respondents’ intentions to exhibit
preventive behavior were also asked. The questionnaire was in Chinese, and an English
version of the questionnaire can be found in the Supplementary Material (I).

With regard to flood risk perception, this work examines respondents’ risk perceptions
through questions about risk perceptions and attitudes. Questionnaire items included
the following statements. “Flood risk will continue to increase due to climate change”,
“Although rapid urban development has increased the area of impermeable water, I do not
think the incidence of flooding will increase”, “I think floods have inherently unpredictable
characteristics that make their impacts mostly underestimated”, “When I think of floods, I
feel anxious”, and “I feel powerless in the face of floods; I am not sure that I can protect my
life against floods”. A five-point Likert scale was used to evaluate risk perception, where 1
indicates “strongly disagree”, and 5 indicates “strongly agree”.

Questionnaire items regarding place attachment included 16 statements, such as: “The
current living environment makes me feel safe”, “I feel like I am not part of Taipei City”, “I
will take the initiative to care for the Taipei City environment”, “It is difficult for me to leave
Taipei City”, and “Taipei City is an ideal place”. Questionnaire items concerning coping
behavior (adaptation behavior) included the following four statements. “Participating
in disaster prevention and rescue work (such as disaster prevention drills) in my area of
residence is very valuable”, ”Taiwan will face an increasing flood risk in the future”, “I am
interested in information about flood risk and flooding”, and “I think storing supplies in
case of flooding is pointless.”

Questionnaire items regarding coping behavior (mitigation behavior) included the
following eight statements. “I will participate in disaster prevention and rescue work
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(such as disaster prevention drills)”, “I will try to learn more about flood risk”, “I will
store supplies and rescue kits at home”, “I will work to understand the content of the
government’s disaster prevention plan, and become familiar with disaster prevention and
relief preparations”, “When shopping or ordering food, I will consider my actual needs to
avoid waste”, “In order to reduce air pollution and carbon dioxide emissions, I will take
more public transportation”, “When I leave the room for more than three minutes, I will
turn off the lights to reduce waste”, and “When I buy home appliances, I will choose those
with energy-saving labels”.

3.4. Questionnaire Survey

A two-stage stratified random sampling method was used. The first stage was carried
out from 1 December 2018, to 31 March 2019, and involved face-to-face surveys in the
Wanhua, Zhongshan, Datong, and Wenshan districts, yielding a total of 600 valid samples.
The second stage was conducted from 13 June to 1 August 2020, and 608 valid samples
were collected. During the two periods in which the surveys were undertaken, no flooding
event which may have affected the survey results occurred. Although the two surveys
were conducted at different times, the sociodemographic characteristics of Taipei residents
surveyed in those two periods were assumed not to differ significantly, and the probabilities
that respondents were sampled were assumed to be equal [73].

The descriptive statistics are as follows. Of the respondents, 46.9% were male, and
53.1% were female. There were 2,602,418 residents in Taipei by the end of 2020. Of the total
population, 47.3% were male, and 52.7% were female [74], similar to the sample of our study.
With respect to their education levels, 45.6% had at least a college education; and 27.3% had
completed high school/vocational school. Comparatively, 36.6% of Taipei residents have
an education level of colleges and universities and above, followed by master (13.7%) and
senior high school (9.1%) [75]. With respect to occupations, the largest group were involved
in business (40.0%), followed by housekeepers (14.0%) and others (11.7%). Comparatively,
the largest group were involved in technical staff (28.4%), followed by professionals (22.4%)
and service staff and sales clerk (16.4%) [76]. With respect to personal annual income, 23.8%
of the respondents reported an annual income of below NTD 250,000, and 7.1% reported
income of over NTD 700,000. Comparatively, 20.7% of Taipei residents (the largest group)
reported their annual income as over NTD 700,000, and the smallest group (5.7%) reported
their income as NTD 250,000–349,999 [77].

The descriptive statistics of the questionnaire survey of this study show that the ratio
of gender and education is roughly similar to the population of Taipei. However, there
are differences regarding occupation and income. It is suspected that the respondents may
worry about the income tax issue and, thus, did not declare their real income level. Relevant
research pointed out that the information obtained by respondents in the questionnaire
survey and the results of government surveys have a certain degree of non-random error
and may lead to research bias [78–80]. Therefore, there is possibly a non-random error of
the information provided by the respondents of this research.

4. Results
4.1. Phase I: Three-Step Mediated Regression Model

Analyses of the three-step mediated regression model are performed to determine the
relationship between perceived flood risk, attitudes to climate change, and coping behav-
ioral intention, in the first step; between place attachment and coping behavioral intention,
in the second step; and among place attachment, the interaction between perceived flood
risk and attitudes to climate change, and coping behavioral intention, in the third step. The
results concerning the mediation effect in four districts are as follows.

4.1.1. Datong District

As shown in Table 1, the path coefficient of “attitudes→place attachment”, referring to
a direct effect, is significant and negative (β =−0.293, p < 0.05), indicating that more positive
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attitudes of respondents in the Datong district are correlated with weaker place attachment.
This finding is consistent with that of De Dominicis et al. [21] and Domingues et al. [17],
who found that place attachment negatively mediates attitudes and behavioral intention.
The path coefficient of “place attachment→coping behavior” is significant and positive
(β = 0.291, p < 0.05), indicating that a stronger place attachment of respondents is correlated
with more coping behavior. The other path coefficients do not reach significance, indicating
that no other direct effects obtain.

Table 1. Three-step mediated regression model for Datong, Wanhua, Zhongshan, and Wenshan
distracts.

Path B SE t p β

Datong District

Direct effect
Perceptions→Place attachment 0.071 0.058 1.225 0.221 0.172
Attitudes→Place attachment −0.119 0.057 −2.097 0.036 * −0.293

Perceptions→Coping behavior 0.094 0.070 1.341 0.180 0.179
Attitudes→Coping behavior 0.119 0.064 1.851 0.064 0.230

Place attachment→Coping behavior 0.370 0.169 2.193 0.028 * 0.291
Indirect effect

Perceptions→Place attachment→Coping behavior 0.026 0.025 1.069 0.285 0.050
Attitudes→Place attachment→Coping behavior −0.044 0.029 1.516 0.130 −0.085

Wanhua District

Direct effect
Perceptions→Place attachment −0.023 0.026 −0.859 0.390 −0.132

Attitude→Place attachment 0.006 0.015 0.412 0.681 0.047
Perceptions→Coping behavior 0.281 0.091 3.097 0.002 ** 0.422
Attitudes→Coping behavior 0.094 0.053 1.778 0.075 0.187

Place attachment→Coping behavior 0.940 0.764 1.231 0.218 0.241
Indirect effect

Perceptions→Place attachment→Coping behavior −0.021 0.030 −0.705 0.481 −0.032
Attitudes→Place attachment→Coping behavior 0.006 0.015 0.390 0.696 0.011

Zhongshan District

Direct effect
Perceptions→Place attachment 0.057 0.042 1.366 0.172 0.199
Attitudes→Place attachment 0.015 0.018 0.807 0.420 0.081

Perceptions→Coping behavior 0.338 0.110 3.061 0.002 ** 0.416
Attitudes→Coping behavior 0.093 0.047 1.977 0.048 * 0.180

Place attachment→Coping behavior 0.565 0.372 1.518 0.129 0.199

Indirect effect
Perceptions→Place attachment→Coping behavior 0.032 0.032 1.015 0.310 0.040
Attitudes→Place attachment→Coping behavior 0.008 0.012 0.712 0.476 0.016

Wenshan District

Direct effect
Perceptions→Place attachment 0.006 0.014 −0.444 0.657 −0.070
Attitudes→Place attachment 0.000 0.010 −0.019 0.985 −0.002

Perceptions→Coping behavior 0.148 0.069 2.139 0.032 * 0.330
Attitudes→Coping behavior −0.007 0.050 −0.138 0.890 −0.017

Place attachment→Coping behavior 1.875 2.471 0.759 0.448 0.365
Indirect effect

Perceptions→Place attachment→Coping behavior −0.012 0.030 −0.383 0.702 −0.026
Attitudes→Place attachment→Coping behavior 0.000 0.019 −0.019 0.985 −0.001

* p < 0.05; ** p < 0.01

With respect to indirect effects, the Sobel test revealed that neither mediation path
reaches significance (p > 0.05), so the perception or attitudes of respondents in the Datong
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district do not have a significant effect on their coping behavior through place attach-
ment (Figure 2).
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4.1.2. Wanhua District

As shown in Table 1, with respect to direct effects, the path coefficient of “perceptions→
coping behavior” is significant and positive (β = 0.422, p < 0.01), showing that higher risk
perceptions of the respondents in the Wanhua district are correlated with stronger coping
behavior. The other path coefficients do not reach significance, indicating the absence of
other direct effects.

With respect to indirect effects, the Sobel test reveals that neither mediation path reaches
significance (p > 0.05), so the perception or attitudes of respondents in the Wanhua district
do not have a significant effect on coping behavior through place attachment (Figure 2).

4.1.3. Zhongshan District

As shown in Table 1, with respect to direct effects, the path coefficient of “perceptions→
coping behavior” is significant and positive (β = 0.416, p < 0.01), indicating that better percep-
tions are associated with more coping behavior. The path coefficient of “attitudes→coping
behavior” is significant and positive (β = 0.180, p < 0.05), revealing that more positive
attitudes of Zhongshan respondents are associated with a higher degree of coping be-
havior. Other path coefficients do not reach significance, indicating that no other direct
effects pertain.

With respect to indirect effects, the Sobel test indicates that neither mediation path
reaches significance (p > 0.05), so neither the perception nor the attitudes of respondents in
the Zhongshan district do not have a significant effect on coping behavior through place
attachment (Figure 2).

4.1.4. Wenshan District

As shown in Table 1, with respect to direct effects, the path coefficient of “Perceptions→
Coping behavior” is significant and positive (β = 0.330, p < 0.05), showing that higher risk
perceptions of respondents from the Wenshan district perform is associated with more
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coping behavior. The other path coefficients do not reach significance, indicating no other
direct effects.

With respect to indirect effects, the Sobel test indicates that neither mediation path
reaches significance (p > 0.05), so the perception and attitudes of respondents in the Wenshan
district do not have a significant effect on coping behavior through place attachment (Figure 2).

4.1.5. Summary

The analyzed mediation effects in the four districts include the paths “perceptions→place
attachment→coping behavior” and “attitudes→place attachment→coping behavior.” Place
attachment does not have a statistically significant mediating role. The original model
(phase I) was reviewed herein, and the role of place attachment was changed to “mod-
erator”, as suggested by Bernardo [59], De Dominicis et al. [21], and Jansen [18]; coping
behavior is replaced by “mitigation behavior” and “adaptation behavior”, and structural
equation modeling (SEM) is used in subsequent analyses. The above analyses suggest
that the causal relationships for a particular area may vary among constituent locales.
For example, a single district may include some areas (such as neighborhoods) with high
disaster risks and other areas that are relatively safe. Therefore, the scale of place attach-
ment was revised. In addition to “district”, the larger-scale “city” and the smaller-scale
“neighborhood” are included. Analyses of place attachment on these three scales will yield
more detailed results.

4.2. Phase II: Moderation Effect of Place Attachment in Structural Equation Modeling

In phase II, structural equation modeling (SEM) is used to examine the moderating
effect of place attachment to attitudes/perceptions and behavioral intention. The original
SEM (Figure 3IIa) is shown on the left-hand side of Figure 3, with four paths among per-
ceptions, attitudes, and two coping behaviors. Adding place attachment (high and low, as
shown on the right-hand side of Figure 3IIb) yielded four more paths. Finally, structural
equation multi-group analysis was conducted to compare the two groups of path coeffi-
cients to determine whether the two SEMs differed in any way. Accordingly, the strength
of the moderation effect was determined [42]. Differences imply that place attachment has
a moderating effect; their absence implies a lack thereof. Moreover, in order to increase the
explanatory power of SEM, the scale of place attachment and the corresponding variables
are reviewed, and the SEM is revised accordingly. In phase II, the dependent variables
are divided into those associated with mitigation and adaptation behaviors, and place
attachment is identified on the three scales of city, district, and neighborhood.
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4.2.1. Datong District

The sample size for the Datong district is 158. In Figure 3IIa (no place attachment), the
four paths are as shown in Table 2. The hypothesis “perceptions→mitigation” (standardized
coefficient = 0.296, p = 0.255) does not reach significance, indicating that perceptions do not
have a direct effect on mitigation. The hypothesis “attitudes→mitigation” does not reach
significance (standardized coefficient = −0.232, p = 0.232), indicating that attitudes do not
have a direct effect on mitigation. The hypothesis “perceptions→adaptation” (standardized
coefficient = 0.085, p = 0.596) does not reach significance, indicating that perceived risk
has no direct effect on adaptation. The hypothesis “attitudes→adaptation” (standardized
coefficient = −0.015, p = 0.898) does not reach significance, indicating that attitudes do not
have a direct effect on adaptation.

Table 2. Results obtained using SEM for the Datong district (no place attachment).

Hypothesis Path Std Err p Std Coef

H1 Perceptions→Mitigation 0.059 0.255 0.296
H2 Attitudes→Mitigation 0.043 0.232 −0.232
H3 Perceptions→Adaptation 0.067 0.596 0.085
H4 Attitudes→Adaptation 0.046 0.898 −0.015

A. City Attachment

After “city attachment” was added to the SEM, the multi-group model comparison
revealed no significant difference between the eight paths without high/low place attach-
ment (Figure 3IIa) and the “eight paths with high/low place attachment” (Figure 3IIb) (∆χ2

(df = 4) = 3.533, p = 0.473), indicating that the structures of the two groups did not differ
significantly. This result suggests that place attachment is not a moderator in the path from
perceptions/attitudes to mitigation/adaptation.

B. District Attachment

After “district attachment” was added to the SEM, no significant difference was found
between the eight paths without high/low place attachment and the eight paths with
high/low place attachment (∆χ2 (df = 4) = 9.434, p = 0.051), indicating that the structures of
the two groups did not differ significantly. This result suggests that place attachment is not
a moderator in the path from perceptions/attitudes to mitigation/adaptation.

C. Neighborhood Attachment

After “neighborhood attachment” was added to the SEM, no significant difference was
found between the eight paths without high/low place attachment and the eight paths with
high/low place attachment (∆χ2 (df = 4) = 7.953, p = 0.093), indicating that the structures of
the two groups did not differ significantly. This result suggests that place attachment is not
a moderator in the path from perceptions/attitudes to mitigation/adaptation.

D. Summary for Datong District

The above analyses suggest that, regardless of scale, place attachment is not a modera-
tor of the structural relationship between perceptions/attitudes and mitigation/adaptation
(Table 3).

Table 3. Moderating effect of place attachment on different scales for the Datong district.

District Moderator Effect
of City Attachment

Moderator Effect of
District Attachment

Moderator Effect of
Neighborhood Attachment

Datong − − −
Note: “−“, not a moderator



Sustainability 2022, 14, 289 13 of 21

4.2.2. Wanhua District

The sample size for the Wanhua district is 150. In Figure 3IIa (no place attachment), the
four paths are as shown in Table 4. The hypothesis “perceptions→mitigation” (standardized
coefficient =−0.064, p = 0.752) does not reach significance, indicating that perceptions do not
have a direct effect on mitigation. The hypothesis “attitudes→mitigation” does not reach
significance (standardized coefficient = 0.255, p = 0.187), indicating that attitudes do not
have a direct effect on mitigation. The hypothesis “perceptions→adaptation” (standardized
coefficient = −0.016, p = 0.926) does not reach significance, indicating that perceived risk
has no direct effect on adaptation. The hypothesis “attitudes→adaptation” (standardized
coefficient = 0.225, p = 0.178) does not reach significance level, indicating that attitudes do
not have a direct effect on adaptation.

Table 4. Results obtained using SEM for the Wanhua district (no place attachment).

Hypothesis Path Std Err p Std Coef

H1 Perceptions→Mitigation 0.164 0.752 −0.064
H2 Attitudes→Mitigation 0.145 0.187 0.255
H3 Perceptions→Adaptation 0.132 0.926 −0.016
H4 Attitudes→Adaptation 0.116 0.178 0.225

As for the Wanhua district, regardless of scale (city/district/neighborhood), place
attachment is not a moderator of the structural relationship between perceptions/attitudes
and mitigation/adaptation.

4.2.3. Zhongshan District

The sample size for the Wanhua district is 150. In Figure 3IIa (no place attachment), the
four paths are as shown in Table 5. The hypothesis “perceptions→mitigation” (standardized
coefficient = 0.195, p = 0.221) does not reach significance, indicating that perceptions do not
have a direct effect on mitigation. The hypothesis “attitudes→mitigation” does not reach
significance (standardized coefficient = −0.003, p = 0.981), indicating that attitudes do not
have a direct effect on mitigation. The hypothesis “perceptions→adaptation” (standardized
coefficient = 0.194, p = 0.092) does not reach significance, indicating that perceived risk
has no direct effect on adaptation. The hypothesis “attitudes→adaptation” (standardized
coefficient = 0.262, p = 0.016) is significantly positive, indicating that more positive attitudes
toward flood risk are associated with greater adaptation.

Table 5. Results obtained using SEM for the Zhongshan district (no place attachment).

Hypothesis Path Std Err p Std Coef

H1 Perceptions→Mitigation 0.137 0.221 0.195
H2 Attitudes→Mitigation 0.096 0.981 −0.003
H3 Perceptions→Adaptation 0.164 0.092 0.194
H4 Attitudes→Adaptation 0.129 0.016 * 0.262

* p < 0.05

Regardless of scale (city/district/neighborhood), place attachment is not a moderator
of the structural relationship between perceptions/attitudes and mitigation/adaptation for
the Zhongshan district.

4.2.4. Wenshan District

The sample size for the Wenshan district is 150. In IIa (no place attachment), the four
paths are as shown in Table 6. The hypothesis “perceptions→mitigation” (standardized
coefficient = 0.060, p = 0.592) does not reach significance, indicating that perceptions do not
have a direct effect on mitigation. The hypothesis “attitudes→mitigation” does not reach
significance (standardized coefficient = −0.001, p = 0.991), indicating that attitudes do not
have a direct effect on mitigation. The hypothesis “perceptions→adaptation” (standardized
coefficient = −0.178, p = 0.108) does not reach significance, indicating that perceptions
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have no direct effect on adaptation. The hypothesis “attitudes→adaptation” (standardized
coefficient = −0.171, p = 0.107) does not reach significance, indicating that attitudes have
no direct effect on adaptation.

Table 6. Results obtained using SEM for the Wenshan district (no place attachment).

Hypothesis Path Std Err p Std Coef

H1 Perceptions→Mitigation 0.105 0.592 0.060
H2 Attitudes→Mitigation 0.145 0.991 −0.001
H3 Perceptions→Adaptation 0.045 0.108 −0.178
H4 Attitudes→Adaptation 0.066 0.107 0.171

For the Wenshan district, on the city level, place attachment moderates the structural
relationship between perceptions/attitudes and mitigation/adaptation. On the district
and neighborhood scales, however, place attachment is not a moderator of the structural
relationship between perceptions/attitudes and mitigation/adaptation.

4.2.5. Summary

Based on the relevant results, most of the paths of interest exhibit no significant
variation in the moderating effect of place attachment on the causal relationships on three
scales in the four districts; the exception involves city attachment in the Wenshan district.
From the results for the Wenshan district, results vary with respect to the moderating effect
of place attachment on the three scales; no moderating effect is found on the district or
neighborhood level, but a moderator effect is identified on the city level.

4.3. Phase III: Mediating Effect Readjusted in Structural Equation Modeling
4.3.1. Adjustment of Dependent Variables

In the questionnaire, one of the items regarding place attachment was, “It is difficult
for me to leave the place where I currently live.” About 80% of the respondents agreed with
this statement, indicating that they have no intention to move. Of this 80% of respondents,
about 30% believed that the neighborhood where they live is at risk of flooding, but they
are not willing to move.

Since the mediator and moderator analyses yielded no significant results, the struc-
ture of the causal relationships is revised accordingly. Since most Taipei residents did
not understand the difference between adaptation and mitigation, based on the literature
review, the first step in readjusting the structural model was to change the dependent
variables. Mitigation and adaptation were changed to as “high-effort” and “low-effort”
coping behaviors based on factor analyses. For example, Daryanto and Song [9] consoli-
dated various classification criteria in the literature, and Ramkissoon et al. [80] and Song
and Soopramanien [12] distinguished between high- and low-effort behaviors. With this
modification, the mediation analysis herein was carried out to determine whether the
explanatory power of the model could be improved. Daryanto and Song [9] categorized
pro-environmental behavior as general versus place-specific. General behaviors are not
specific to place, and myriad such pro-environmental behaviors are possible. (They include,
for example, “talking to others about environmental issues” and “making financial contri-
butions to environmental organizations”). Place-specific behavior is pro-environmental
behavior that is targeted at a particular place (as in “signing a petition in support of the
protection of coral reefs at an industrial development site”) or that evokes place-related
ideas (as in “I take environmental action to improve the image of the city in which I live”).

Eight questions concerned coping behavior. Factor analyses were performed to sim-
plify the data and statistical analyses were then performed. The KMO Measure of Sampling
Adequacy is 0.659, which exceeds 0.50 and so indicates that a factor analysis of the data is
effective. Moreover, the significance level indicates the usefulness of a factor analysis with
the data herein.

Based on the rotated component matrix, the factors that are considered in coping
behavior-related questions 1, 2, 6 can be collapsed into a single factor, “high-effort coping
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behavior”, and those considered in coping behavior-related questions 3, 4, 5, 7, 8, can be
collapsed into a single factor, “low-effort coping behavior”. The detailed results of KMO
and Bartlett’s Test and the rotated composition matrix can be found in the Supplementary
Material (II).

4.3.2. Adjustment of Place Attachment

Issues concerning the measurement of place attachment and the variability of re-
search findings regarding place attachment, place satisfaction, and pro-environmental
behavior [11] make further research necessary [52]. Previous research findings do not
clearly reveal whether all dimensions of place attachment are related to environmental
behavioral intention. Therefore, a holistic approach to examining place attachment should
be taken [50]. The multidimensional consideration of place attachment differs from that
of general place attachment and can better predict place satisfaction and environmental
behavioral intentions. For example, studies of earthquake-stricken areas of Sichuan, China,
have established that place identity is significantly negatively correlated with residents’
willingness to move, whereas place dependency and the severity of disasters are positively
correlated with residents’ willingness to move [13].

Sixteen questions regarding place attachment were asked. Factor analyses were carried
out to simplify the data thus obtained, and then statistical analyses were performed. The
KMO Measure of Sampling Adequacy was 0.732, exceeding 0.500, so a factor analysis of
the data in this work is useful. The statistical significance also indicates the effectiveness of
factor analysis. Of the rotated component matrix, the first component includes questions 1,
11, 12, 13, 14, 15, and 16; the second component includes questions 5, 6, and 7; the third
component includes questions 2, 3, and 4; and the fourth component includes questions 8,
9, and 10. The detailed results of KMO and Bartlett’s Test, the total variance explained and
the rotated composition matrix can be found in the Supplementary Material (III).

4.3.3. Phase III: Mediating Effect of Place Attachment in Structural Equation Modeling

In Phase I, a Three-step Mediated Regression Model was used to elucidate the me-
diating effect of place attachment on the relationship between perceptions and coping
behavior. In Phase II, SEM was used to determine the moderating effect of place attachment
on the relationship between perceptions and coping behavior. The mediating effect and
moderating effect were mostly insignificant. Therefore, the multidimensionality of place
attachment, suggested by Daryanto and Song [9], Ramkissoon et al. [14], Ramkissoon and
Mavondo [81], and Wnuk and Oleksy [25], as well as high- and low-effort coping behaviors,
suggested by AlQahtany and Abubakar [82], Blöschl et al. [83], and Thorup-Binger and
Charania [84], are used to revise the original causal model of perceived risk and coping
behavior and, thus, provide a plausible model that is consistent with relevant theoretical
discourses. The dependent variables (adaptation/mitigation) are replaced with “high-effort
coping behavior” and “low-effort coping behavior”, and one dimension of place attach-
ment is replaced with four dimensions thereof (place dependence and place identity, place
satisfaction, place affect, place social bonding), in the mediation relationship in SEM. Thus,
the results obtained are as follows.

As seen in Figure 4, one path exhibits significant mediation effects between attitudes
and factors related to high-effort coping behavior; it is “Attitudes→Place Affect→High-
effort Coping Behavior”. Another path exhibits significant mediation effects between low-
effort coping behavior and place attachment factors; it is “Perceptions→Place Satisfaction→
Low-effort Coping Behavior”. Other paths exhibit partial significant mediation effects; they
are “Attitudes→Place Dependence and Place Identity”, “Attitudes→High-effort Coping
Behavior”, “Perceptions→Place Dependence and Place Identity”, “Place Satisfaction→Low-
effort Coping Behavior”, “Place social bonding→High-effort Coping Behavior”, and “Place
Social Bonding→Low-effort Coping Behavior”.
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Since the interpretative power of the revised model is better than those of the previous
two models (Phase I and Phase II), and more significant mediation paths are thus obtained,
coping behavior should be revised, and the place attachment factors should be introduced
into the causal relationship between perceived risk and coping behavior. Accordingly,
subsequent studies will be able to confirm and validate the revised model. Additionally, the
relevant literature reveals that, owing to the diversity of place attachments, detailed results
can be obtained by disassembling place attachment into various dimensions [13,14,18,84].

5. Conclusions and Suggestions

In Phase I (Three-step Mediated Regression Model), the role of place attachment as a
mediator of two causal relationships, “perceptions→place attachment→coping behavior”
and “attitudes→place attachment→coping behavior” was examined. The results reveal
that place attachment was not a mediator. Since Domingues et al. [17] suggested that the
relationships among place attachment, perceived risk, and other variables may depend
on location and population, other contextual and individual variables may have direct,
moderating, and/or mediating roles. Therefore, in Phase II (Moderating Effect in Structural
Equation Modeling), the structural model was adjusted, and the role of place attachment
was changed from mediating to moderating; the dependent variable was changed from
“coping behavior” to “mitigation” and “adaptation”, and SEM was used for analysis.

The results of surveys that were performed within a single district varied geographi-
cally within the district; for example, one district (such as a neighborhood) may include
areas with a high risk of disaster and areas with a low risk of disaster. Therefore, the
concept of place attachment should be revised and may be specified as attachment to city,
district, and neighborhood, for example, to examine the role of place attachment on differ-
ent geographical scales. Place attachment is a cognitive and emotional connection between
people and places [10,11]. This people-place connection arises from people’s bonds with a
place and the social interactions they have in that particular place [85]. However, Daryanto
and Song [9] posited that, when a person lives in a place, social bonding may be important.
Accordingly, the original model in Phase I was adjusted herein. However, according to
analyses of the moderating effects of place attachment in SEM on different scales in the
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four districts, in all of the model paths, place attachment, except for “city attachment” in
the Wenshan district, had no significant moderating effect.

Based on relevant research findings, a factor analysis of place attachment was con-
ducted and the original model in Phase II was revised for consistency with the rel-
evant theoretical discourses. In the readjusted model (Phase III: Mediating Effect in
SEM), the dependent variables were changed from “mitigation/adaptation” to “high-
effort coping behavior/low-effort coping behavior”, and a single dimension of place at-
tachment was replaced with four dimensions of place attachment (place dependence
and place identity, place satisfaction, place affect, place social bonding). The results
thus obtained reveal that four paths include statistically significant mediation effects;
they are “attitudes→place affect→high-effort coping behavior”, attitudes→place social
bonding→high-effort coping behavior”, “perceptions→place satisfaction→low-effort cop-
ing behavior”, and “perceptions→place social bonding→low-effort coping behavior”.

The results of this study may be consistent with the claim of Daryanto and Song [9] that
people-place affective attachment generates a behavioral tendency to protect or improve
the local environment. Focusing on attachment to, and the meaning of, place helps to
clarify opportunities for, and barriers to, collaboration among interests, affecting their
stewardship and transformative capability [69]. Therefore, the public sector should strive
to create, sustain, and strengthen people’s attachment to place. Additionally, individuals
who are attached to a place may be satisfied with the environment there and, thus, feel no
need to protect or improve it, and they may be reluctant to evacuate and relocate because
of “survivor bias”, which reduces the perceived likelihood and severity of disasters [13].
Decision-makers can design messages that highlight the severity of environmental problems
and communicate to individuals that their beloved places require them to act in a more
environmentally friendly or disaster-avoiding manner.

Follow-up recommendations are made to analyze separately various areas of vulner-
ability to determine whether they associated with different effects of place attachment.
According to the results for the Datong district and the Zhongshan district, the moderating
effect of place attachment is evident in the relationship between perceived risk and coping
behavior, so place attachment is more likely to moderate the relationship between perceived
risk and coping behavior than to moderate relationships between other variables, such as
attitudes or perceptions.

The natural hazard that was considered in this study is flooding that is caused by
climate change. According to 2020 statistics from the Taipei Fire Department, flooding is a
major hazard in all 12 districts of Taipei. The most important application of this research is
that its results can be applied to other disasters that are caused by climate change, such as
debris flow that is caused by extreme rainfall. If it is to be applied to disasters that are not
associated with climate change, such as earthquakes, different perspectives must be taken
and different data used. More cross-boundary and transdisciplinary studies are needed.

The main contribution of this study is that it supports future meta-analyses of the
effects of each dimension of place attachment to provide a better understanding of the
effects of place attachment on perceived risk and coping behavior. Moreover, owing to
the poor interpretative power of mediation and moderation in the original model, the
structure of that model was adjusted based on a review of the literature and the societal
context of Taipei City. In the readjusted model, the scale of place attachment was specified
(city, district, neighborhood); coping behavior was changed from mitigation/adaptation
to high-effort/low-effort coping behavior, and place attachment was further specified
using four dimensions (place dependence and place identity, place satisfaction, place affect,
place social bonding), ultimately improving the interpretative power of the model. This
research method can be used in various geographical locations and cultural contexts to
yield more compelling causal relationships among perceived flood risk, place attachment,
and coping behavior.
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