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Abstract

Tourists visiting tsunami-prone destinations often have limited familiarity with local haz-
ards, making preparedness important for sustainable coastal tourism and disaster risk
reduction. This study examines the determinants of tourist preparedness in Pangandaran,
Indonesia, using the Protection Motivation Theory (PMT) framework. Data were collected
through an online survey of domestic tourists and analyzed using structural equation mod-
eling. The results show that both threat appraisal and coping appraisal shape preparedness
outcomes. Risk perception significantly elevates response efficacy, while self-efficacy serves
as the primary direct predictor of behavioral intention. Perceived obstacles, operationalized
as indirect indicators of personal resources and functional capacities rather than direct mea-
sures of response costs, significantly suppress self-efficacy. Response efficacy has a positive
but statistically non-significant association with behavioral intention. Furthermore, behav-
ioral intention strongly predicts actual behavior in the structural model, although moderate
descriptive mean scores indicate an underlying implementation shortfall among visitors.
Sociodemographic analyses revealed significant effects for selected variables: gender and
age cohort significantly predicted self-efficacy, perceived obstacles, behavioral intention,
and actual preparedness behavior, whereas income and travel purpose showed no sig-
nificant associations. These findings highlight the central role of cognitive mechanisms
in shaping tourist preparedness and underscore the need for targeted communication,
capability-building interventions, and coordinated destination management to enhance
safety and resilience in coastal tourism.

Keywords: tourist preparedness; tsunami hazards; PMT; disaster risk reduction; sustainable
coastal tourism; coastal resilience; visitor safety; Pangandaran

1. Introduction

Indonesia lies at the convergence of the Indo-Australian and Eurasian plates at the
Sunda Megathrust, one of the most seismically active subduction zones on Earth [1-3].
Probabilistic hazard analyses confirm that persistent tectonic coupling along this boundary
exposes the southern coast of Java to a continuing threat from megathrust earthquakes
capable of generating major tsunamis [1,2]. Approximately 57% of Indonesia’s coastline is
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classified as tsunami-prone, exposing a substantial share of the nation’s coastal tourism
infrastructure to direct risk [2]. Pangandaran, a coastal regency on the southern coast of
West Java, exemplifies this vulnerability [1,4]. Following a devastating tsunami in 2006
that killed more than 400 people, Pangandaran was rapidly redeveloped as a designated
national strategic tourism area [1,2,5]. Annual visitor numbers increased from a post-
disaster low of 250,000 to nearly 4 million by 2019, accompanied by substantial multistory
hotel development along the waterfront [1].

However, this rapid spatial redevelopment has introduced significant structural and
operational safety risks [1,3]. Recent densification has concentrated infrastructure within
the known tsunami inundation zone and has relied on planning models based solely
on the 2006 event, without accounting for larger potential megathrust scenarios [1,3,6].
During peak holiday periods, daily visitor numbers reach as high as 59,000, most of
whom are domestic tourists from non-tsunami-prone regions who are unfamiliar with
the local geography, natural warning signs, and evacuation routes [1,7,8]. Existing official
shelter capacity covers only a fraction of the combined resident and visitor population [1,7].
Furthermore, stakeholders in the tourism industry frequently resist visible mitigation
measures because of concerns that they may deter visitors, while local evacuation signage
remains damaged, poorly maintained, or misleading [5,7].

Despite its high physical exposure, disaster management in Indonesia has historically
prioritized structural measures and top-down governance over individual behavioral pre-
paredness [9,10]. Rapid-onset hazards such as tsunamis require immediate self-evacuation,
yet a substantial gap remains between risk awareness and actual protective action [11,12].
Protection Motivation Theory (PMT) provides a robust framework for evaluating these
cognitive processes through threat appraisal, including perceived severity and vulnerability,
and coping appraisal, including self-efficacy, response efficacy, and response costs [13,14].

Nevertheless, existing applications of PMT in natural-hazard contexts have predomi-
nantly focused on long-term residents who possess established environmental cues and
local knowledge [15-17]. Applications of PMT to transient tourist populations remain
relatively limited, leaving uncertainty about how non-residents evaluate threats and coping
mechanisms in unfamiliar destinations [18-20]. Although recent studies have begun to
examine disaster-preparedness behavior in the tourist context, including Cisternas et al.
(2024) in coastal resident-tourist communities [21] and Yamada & Tamura (2026) among
tourists in earthquake contexts [22], simultaneous assessment of behavioral intention and
actual preparedness behavior among transient tourist populations remains limited [18].
Consequently, the empirical factors underlying the intention-behavior gap in high-risk
tourism settings remain poorly understood [11,12].

To address these limitations, this study is guided by the following central research
question: How do threat appraisal, coping appraisal, and demographic characteristics
shape tourists’ preparedness intentions and actual preparedness behavior in a high-risk,
transient destination?

To answer this question, this study applies a PMT-based structural framework to
survey data collected from domestic tourists in Pangandaran. Using structural equation
modeling (SEM), the study evaluates the direct and indirect relationships among cognitive
appraisals, demographic factors, preparedness intention, and actual protective behavior.
By examining these human-centered processes within a single quantitative framework,
this study clarifies the behavioral factors underlying tourist preparedness and provides
evidence-based insights for coastal disaster risk management.
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2. Literature Review
2.1. Disaster-Preparedness and Individual Protective Behavior

Disaster preparedness is conceptualized as a dynamic behavioral process through
which individuals anticipate and respond to hazards by engaging in a series of cognitive
appraisals. Recent research emphasizes that this process involves acquiring hazard knowl-
edge and adopting protective measures, which are strongly influenced by beliefs about
hazard severity and personal capability [23,24]. In rapid-onset hazards such as tsunamis,
these behaviors are critical because they may determine survival during the limited window
of availability for evacuation [25].

Tourists are particularly vulnerable because of their transient presence and limited
situational awareness of local environments. Studies published between 2023 and 2024
indicate that leisure-oriented motivations may lead tourists to deprioritize risk signals,
thereby increasing their exposure in high-density destinations such as Pangandaran [26,27].
Furthermore, a significant intention-behavior gap persists. Even when tourists recognize
a threat, they may fail to develop concrete evacuation plans or identify safe areas [8,22].
This gap underscores the need to apply frameworks such as Protection Motivation Theory
(PMT) to understand the cognitive factors underlying tourist preparedness decisions.

2.2. Protection Motivation Theory: Threat and Coping Appraisal

Protection Motivation Theory (PMT) provides a structured framework for analyzing
how individuals evaluate risks and decide whether to undertake protective actions. The
framework distinguishes between threat appraisal, which includes perceived severity and
perceived vulnerability, and coping appraisal, which includes self-efficacy, response efficacy,
and perceived obstacles [15,28]. These appraisals influence whether individuals adopt
adaptive behaviors or engage in maladaptive responses, such as denial or fatalism.

Recent literature suggests that coping appraisal is an important factor in motivat-
ing preparedness behavior. Chakraborty and Chaudhuri (2025) demonstrated that risk
communication is most effective when it simultaneously strengthens efficacy beliefs [29].
Similarly, Miao and Zhang (2023) show that self-efficacy acts as a critical mediator that
amplifies the influence of risk information on behavior [30]. Without a strong belief in
one’s ability to act and in the effectiveness of the proposed action, high perceived risk alone
may not lead to preparedness [31]. For tourists, unfamiliarity with local infrastructure may
weaken these efficacy beliefs, making PMT particularly relevant for developing effective
risk communication strategies.

Although coping appraisal has generally emerged as a stronger predictor of prepared-
ness in PMT research [15], several studies have reported that threat appraisal is equally or
more important in particular contexts [32,33]. In earthquake-preparedness research, for ex-
ample, perceived severity and perceived vulnerability were among the strongest predictors
of intention-to-preparedness [33]. Similarly, threat appraisal outweighed coping appraisal
in shaping protective behavior after an extreme weather event [32]. These findings suggest
that the relative importance of coping appraisal and threat appraisal is context-dependent
rather than universal, which is consistent with the indirect role of risk perception observed
in this study.

2.3. PMT Applications in Natural Hazard and Disaster Contexts

PMT has been applied extensively to various natural hazards worldwide, with recent
studies suggesting that sociocognitive factors may be more informative than socioeconomic
variables in predicting adaptive behavior [34]. For example, Faruk and Maharjan (2022)
identified self-efficacy as the strongest predictor of flood adaptation [35], while research
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on earthquake preparedness has shown that efficacy mediates the relationship between
experience and protective action [30].

These studies consistently reveal a risk-perception paradox in which high awareness of
hazard severity does not necessarily translate into protective action because of low efficacy
or perceived barriers. While earlier research in Indonesia focused primarily on structural
governance and early-warning systems, recent studies published between 2021 and 2025
have begun to examine individual behavior. However, the PMT framework used in much
of this research was developed and validated mainly among resident populations, who
experience permanent exposure and possess local knowledge and long-term efficacy beliefs.
These characteristics differ fundamentally from those of transient visitors.

Studies specifically focusing on tourists in coastal destinations remain scarce, and the
few existing studies have generally examined risk awareness and evacuation intention
rather than the full structure of cognitive appraisal [36,37]. The present study extends
the application of PMT beyond resident populations by applying its threat-appraisal and
coping-appraisal framework to tourists. It examines whether appraisal mechanisms estab-
lished in resident populations can also explain tourists’ preparedness and distinguishes
behavioral intention from actual preparedness behavior among transient populations.
This study also examines whether the risk-perception paradox operates differently among
visitors who lack local knowledge and face distinct response costs [23,38].

2.4. Tourists” Risk Perception and Preparedness in Coastal Destinations

Tourists constitute a distinct population in disaster-prone coastal regions because of
their temporary presence, limited local knowledge, and leisure-oriented motivations [1,27].
These characteristics may reduce attention to hazard information and weaken situational
awareness, thereby hindering timely evacuation during emergencies. Visitors are often
unfamiliar with evacuation routes [39,40], may underestimate local hazard severity, or
may assume that formal disaster-management systems will compensate for their lack of
experience [27,41]. Such assumptions may delay protective action and increase exposure to
rapid-onset hazards such as tsunamis [42,43].

In destinations where physical vulnerability is high and visitor numbers fluctuate
seasonally, as in Pangandaran, tourist preparedness is a critical component of disaster
risk reduction [1,2,5,7]. Previous studies have highlighted that tourists’ risk perception
is shaped not only by hazard characteristics but also by travel motivations, perceived
responsibility, and confidence in local authorities [19,21,44]. These factors interact with
cognitive appraisals, including self-efficacy and response efficacy, which influence whether
individuals intend to engage in protective behavior [20,45,46]. These characteristics are
central to the coping-appraisal component of PMT, making tourists an important population
for testing whether PMT findings based on resident populations can be generalized to
transient visitors.

2.5. Conceptual Framework and Hypothesis Development

This study applies Protection Motivation Theory (PMT) to examine the cognitive and
demographic factors that shape tourists’ disaster preparedness in Pangandaran. Prepared-
ness is conceptualized through two distinct behavioral dimensions: behavioral intention,
which reflects the cognitive commitment to act, and actual behavior, which represents
the implementation of protective measures. This dual conceptualization is consistent
with the findings of Yamada and Tamura (2026), who highlighted a persistent disconnect
between travelers’ general awareness and their actual implementation of preparedness
measures during domestic travel [22]. Similarly, Amri et al. (2024) demonstrated that
high tsunami awareness among beach users does not inherently translate into effective
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evacuation knowledge or behavior, reinforcing the importance of the intention-behavior
gap in coastal destinations [8].

2.5.1. Rationale and Theoretical Significance

The rationale for adopting PMT in this study lies in its ability to model human-
centered cognitive decision-making under hazardous conditions. Traditional disaster-
management approaches in Indonesia have historically focused on top-down governance
and physical infrastructure. However, in rapid-onset disasters such as tsunamis, where
warning times are limited and institutional support may be delayed, survival depends
heavily on individual cognitive processing and rapid self-evacuation decisions. Whereas
traditional models assume that individuals act rationally based primarily on physical risk
exposure, PMT accounts for the psychological trade-offs between perceived threat and
perceived coping capacity.

Applying PMT is particularly important for addressing the research objectives con-
cerning transient populations outlined in Section 1. Unlike local residents, who benefit
from established environmental cues, spatial familiarity, and local social networks, tourists
are transient, non-resident actors operating in unfamiliar environments. PMT provides
the theoretical basis for examining how non-residents process threat appraisal, including
vulnerability and severity, and coping appraisal, including efficacy and perceived costs,
without prior localized hazard knowledge.

2.5.2. Relationship to the Academic Research Question

This conceptual framework directly addresses the primary academic research question
established in Section 1:

How do threat appraisal, coping appraisal, and demographic characteristics shape
tourists” preparedness intentions and actual preparedness behavior in a high-risk,
transient destination?

To answer this question systematically, the operationalization adapted from Tang
and Feng (2018) [47] identifies four core PMT-related cognitive determinants: risk percep-
tion, self-efficacy, response efficacy, and perceived obstacles. These variables function as
cognitive antecedents of protection motivation, which is operationalized in this study as be-
havioral intention and subsequently linked to actual preparedness behavior. In addition, de-
mographic attributes, which are gender, age, income, and travel purpose, are incorporated
as antecedent predictors across model constructs to account for individual differences.

Based on this integrated framework, the hypotheses evaluated in this study are for-
mulated as follows:

H1. PMT cognitive constructs—risk perception, self-efficacy, response efficacy, and perceived
obstacles—significantly influence tourists” behavioral intention to prepare for disasters.

H2. Behavioral intention positively predicts actual preparedness behavior.

H3. Tourists” demographic characteristics—gender, age, income, and travel purpose—are signifi-
cantly associated with PMT determinants, behavioral intention, and actual preparedness behavior.

The conceptual model developed for this study is presented in Figure 1 and forms
the basis for the empirical analysis described in the following chapter. As illustrated
in the framework, the primary cognitive structural pathways proposed in H1 and H2
are evaluated using structural equation modeling (SEM). In parallel, multiple linear re-
gression analyses are conducted to test H3 by examining the specific predictive effects
of demographic characteristics on each cognitive determinant and behavioral outcome.
By combining SEM path analysis with linear regression, this dual-analytical framework
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clarifies both the general cognitive mechanisms and demographic factors associated with
tourist disaster preparedness.

~

Risk Perception
Demographic )
Characteristics 1 H1:SEM H2: SEM
(Gender, Age, Self-Efficacy
Income, Travel < Behavior Intention Actual Behavior
Purpose)
Response-Efficacy 'y 7y
7
H3: Linear )
Regression Obstacles
7

Figure 1. Conceptual model of factors affecting preparedness behavior.

3. Materials and Methods
3.1. Study Area

The study was conducted in the Pangandaran tourism area, a coastal tourism setting
located in Pangandaran District, West Java. The geographic location and coastal setting
of the study area are shown in Figure 2. The area comprises three administrative villages:
Pangandaran, Pananjung, and Babakan. Previous tsunami vulnerability assessments
identified these villages among areas with very high tsunami vulnerability, based on
elevation, topography, land use, coastal boundaries, and riverbanks [48].

Village-level geographical data for 2022 were obtained from Kecamatan Pangan-
daran dalam angka 2023, published by Badan Pusat Statistik Kabupaten Ciamis [49].
The area, geographical classification, and elevation above sea level of each village are

summarized in Table 1.

Table 1. Geographical conditions of the Pangandaran Beach tourism area by village.

Elevations Above

Villages Area (km?) Geographical Area Sea Level (meters)
Pananjung 4.71 Non-coastal area 80
Pangandaran 6.68 Coastal area
Babakan 6.21 Non-coastal area

The three villages constitute the administrative study area for the Pangandaran tourism
corridor, although their official geographical classifications and elevations differ. No-
tably, while official administrative records document Pananjung’s maximum elevation at
80 m (reflecting the adjacent nature reserve headland), the active tourist accommodations,
beach amenities, and evacuation routes across all three villages are concentrated along
the low-lying coastal strip. Previous physical vulnerability assessments designate this
active corridor as a zone of extreme tsunami susceptibility due to its low-lying topography
(1-25 m elevation), exceptionally flat gradient (0-2%), dense concentration of wooden
and masonry tourist infrastructure, and close proximity to the active shoreline (<500 m).
Following the multi-criteria spatial vulnerability indexing methodology developed by
Faiqoh et al. (2014) [48] and aligned with Indonesian National Disaster Management Au-
thority (BNPB) guidelines, these morphological and spatial parameters are weighted to
classify composite tsunami vulnerability across the study area (Table 2).

https://doi.org/10.3390/su18199815


https://doi.org/10.3390/su18199815

Sustainability 2026, 18, 9815 7 of 32

N Padaherang o
A Y 0 s 230 460 Kilometers
SIS () [ SR R
0 15 3 6 Kilometers
] Jamarta
Ban
g Surabaya
Denpasar
Esri, HERE, Garmin, FAOQ, NOAA,
USGS

o 410 820 1640 Kilometers

Haran
ingapore

War

Jakarta

Esri, HERE, Garmin, Foursquare, METI/
NASA, USGS

Esri, FAO, NOAA, USGS

(b)

Figure 2. Geographic location and coastal setting of the Pangandaran tourism area: (a) regional and
sub-district location map (source: ESRI), (b) aerial satellite view of the Pangandaran isthmus and
beach corridor (source: Google Earth, 2023).

Table 2. Vulnerability level of the Pangandaran tourism area.

Parameters Vulnerability Category
Elevation (meters) 1-25 High—very high
Slope (%) 0-2 Very high
Land use Residential Very high
Distance from the coastline (meters) 500 Very high
Distance from the riverbank (meters) >500 Very low

Note: Vulnerability classification criteria adapted from Faiqoh et al. (2014) [48], utilizing the BNPB
spatial multi-criteria evaluation framework based on elevation, slope, coastal buffer distance, and
land-use exposure.
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3.2. Research Design and Participants

This study employed a quantitative research design using a structured questionnaire
to examine the cognitive and demographic factors influencing tourist preparedness in
Pangandaran. The target population consisted of domestic tourists, who represent the
dominant visitor profile reported in official tourism statistics.

Participants were recruited through online distribution channels, primarily local
WhatsApp travel groups and regional visitor forums, over a seven-week period from
August to September 2022. The eligibility criteria ensured that respondents had relevant
experience with the study context. To participate, individuals were required to:

Be aged 15 to 65 years;
Reside outside Pangandaran Regency and Ciamis Regency;
Have visited Pangandaran for more than 24 h after the 2006 tsunami; and

Be aware of the event.

A total of N = 205 responses were initially recorded. Following preliminary screen-
ing and the listwise removal of cases with incomplete demographic information, a final
analytical sample of N = 191 respondents was retained for the empirical analyses.

In structural equation modeling, sample sizes between 100 and 200 can provide robust
parameter estimates when measurement constructs exhibit strong factor loadings of ap-
proximately 0.60 and composite reliabilities exceed 0.70 [50,51]. A post hoc statistical power
check indicated that, for a structural model with 6 latent constructs, 22 observed indicators,
and a moderate anticipated effect size of 0.30, the analytical sample of N = 191 exceeded
the recommended minimum sample size of 162 required to achieve statistical power of
0.80 at an alpha level of 0.05.

The questionnaire consisted of two sections. The first section captured demographic
and travel characteristics, including age, gender, education, income, place of origin, dis-
aster experience, travel purpose, and travel frequency. These items provided contextual
information for interpreting behavioral patterns and are summarized in Table 3. The actual
questions are provided in Appendix A.

Table 3. Contents of the questionnaire.

Items Questions

Name/initials, age, gender, place of residence, education,
General attributes occupation, income, experience with natural disasters,
travel frequency, and motivation for visiting Pangandaran.

Perceived vulnerability of Pangandaran to tsunamis and

Ri i . . >
isk perception perceived severity of a tsunami disaster.
Self-efficacy Confidence in one’s ability to cope with the threat.
Perceived effectiveness of the response to the threat,
Response efficacy including whether evacuation can save lives during a

tsunami.

Assessment of personal resources and capacities whose
Obstacles absence may hinder actual preparedness behavior,
including health and financial conditions.

Behavior intention Intention to protect oneself and reduce the threat.

Preventive actions taken by respondents, such as seeking
Actual behavior information about tsunami risks and choosing
tsunami-safe accommodation.
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The second section assessed six study constructs of Protection Motivation Theory
(PMT): risk perception as threat appraisal; self-efficacy, response efficacy, and perceived
obstacles as coping-appraisal variables; and behavioral intention and self-reported actual
preparedness behavior as behavioral outcomes. Contemporary PMT research distinguishes
self-efficacy, which refers to an individual’s perceived ability to perform a protective action,
from response efficacy, which refers to the perceived effectiveness of that action. Perceived
response costs generally refer to the practical, physical, informational, temporal, or financial
burdens associated with performing protective behavior [52,53].

All items were rated on a five-point Likert scale ranging from 1, “strongly disagree,”
to 5, “strongly agree.” The instrument was adapted from previously validated PMT-based
disaster-preparedness measures, particularly Tang and Feng (2018) [47], to maintain concep-
tual consistency with established measurement approaches. In the tsunami context, tourists
may face limited warning time, unfamiliar evacuation routes, inadequate information,
route-accessibility constraints, physical mobility limitations, and the need to evacuate on
foot or to vertical shelters. These challenges are especially relevant to transient populations
who may be unfamiliar with the local evacuation system or the location of safe areas [27,54].

Accordingly, perceived obstacles were operationalized as capacity-related barriers
that may make tsunami preparedness or evacuation difficult. These barriers included
health-related limitations, physical effort, limited information, and difficulties accessing or
following evacuation procedures. The items were intended to capture the perceived burden
of performing protective actions rather than response efficacy or self-efficacy themselves.
This distinction is consistent with PMT operationalizations of response costs as burdens or
challenges associated with carrying out protective behavior [52,53].

In this study, obstacles were conceptualized as the absence or insulfficiency of personal
resources and capacities that may hinder tourists from undertaking tsunami-protective
behavior. This definition extends beyond direct financial costs and includes access to
information, time availability, health-related capacity, and financial resources. Insufficient
access to information, limited health-related capacity, time constraints, or inadequate
financial resources may hinder tourists” ability to undertake protective behavior. Further
theoretical justification is provided in Appendix B.

3.3. Data Collection Procedure

Data were collected through an online survey administered over a seven-week period
from August to September 2022. The questionnaire link was distributed through WhatsApp
groups, community visitor forums, and travel networks commonly used by domestic
visitors, thereby providing access to individuals who had visited Pangandaran.

Although online purposive sampling provided an efficient means of reaching a geo-
graphically dispersed and transient tourist population, it may have introduced selection
and self-selection bias by disproportionately reaching individuals with internet access and
active participation in digital communication networks.

Participation was entirely voluntary, and no monetary incentives were provided.
Nevertheless, self-selection bias cannot be ruled out because individuals decided whether
to access and complete the online questionnaire. Screening questions were included at
the beginning of the survey to ensure that only eligible respondents proceeded. These
questions verified respondents” age, place of residence, previous visits to Pangandaran, and
awareness of the 2006 tsunami event. Responses that did not meet the eligibility criteria
were automatically excluded.

All responses were collected anonymously, and no personally identifiable information
was stored. These procedures ensured compliance with institutional ethical standards for
online data collection.

https://doi.org/10.3390/su18199815


https://doi.org/10.3390/su18199815

Sustainability 2026, 18, 9815

10 of 32

3.4. Data Analysis and Modeling Approach

Data analysis employed a dual-analytical strategy to evaluate both structural sociocog-
nitive pathways and demographic influences. First, structural equation modeling (SEM)
was conducted using IBM SPSS AMOS 30 to examine the relationships among the Protection
Motivation Theory (PMT) constructs and their influence on tourists” preparedness. SEM
was selected because it enables the simultaneous estimation of multiple latent variables
and their structural pathways, thereby providing a comprehensive assessment of both the
measurement properties and the theoretical model.

The SEM procedure followed a standard two-phase protocol. Phase 1 evaluated
the measurement model using confirmatory factor analysis (CFA) to assess construct
reliability, convergent validity, and discriminant validity. This process examined whether
the observed indicators adequately represented the six latent constructs included in the
model: risk perception (RP), self-efficacy (SE), response efficacy (RE), perceived obstacles
(Ob), behavioral intention (BI), and actual behavior (AB).

Phase 2 estimated the structural model to test the primary hypothesized pathways
(H1 and H2) at a significance level of « < 0.05. Because multivariate non-normality was
identified during preliminary screening, model evaluation relied on fit indices that are
relatively robust to distributional violations. These indices included the standardized root
mean square residual (SRMR), root mean square error of approximation (RMSEA), compar-
ative fit index (CFI), Tucker-Lewis index (TLI), and chi-square-to-degrees-of-freedom ratio
(CMIN/DEF), following established SEM guidelines.

Respondents were presented with five separate obstacles items, namely Ob1 through
Ob5, as shown in Appendix A. For the analysis, the five items were grouped into
three dimensions: Ob14 was calculated as the mean of Obl and Ob4 and represented
information-seeking and preparation tendencies, Ob23 was calculated as the mean of Ob2
and Ob3 and represented health-related capacity, and Ob5 was retained as an indicator of
financial capacity.

These dimensions were treated as related components of the broader obstacles con-
struct because insufficient information, time, health-related capacity, or financial resources
may constrain tourists” ability to undertake protective behavior. Further explanation of the
obstacles construct is provided in Appendix B. Positively worded items were reverse-coded
before being combined so that higher scores indicated greater obstacles.

This operationalization is consistent with disaster-preparedness research indicating
that access to information, physical capacity, time, and financial resources can influence
people’s ability to prepare for and respond to disasters [55,56]. Item parceling was applied
in accordance with established psychometric guidelines to optimize the measurement
model, reduce indicator redundancy, mitigate item-level distributional skewness, and
improve model parsimony without sacrificing construct coverage [57,58].

In addition, a series of multiple linear regression analyses was conducted using Mi-
crosoft Excel to complement the SEM framework and evaluate the demographic predictors.
Separate regression models were estimated for each dependent construct: risk percep-
tion (RP), self-efficacy (SE), response efficacy (RE), perceived obstacles (Ob), behavioral
intention (BI), and actual behavior (AB). In each model, age cohort and gender were en-
tered as the primary predictors, while monthly income and travel purpose were included
simultaneously as control covariates.

Age was dichotomized into two groups: 15 to 30 years (n = 65) and 31 to 65 years
(n =126), coded 1 and 0, respectively. The 30-year cutoff follows the youth travel-segment
definition used in tourism research, which commonly categorizes youth travelers as those
aged 15 to 30 years (UNWTO; WYSE) [59-61]. This distinction separates younger, largely
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independent travelers from older tourists who may more often travel with family and
assume greater household responsibilities.

Gender was categorized into two groups, with men coded as 1 and women coded as
0. Monthly income was dichotomized at IDR 4,000,000, with values of IDR 4,000,000 or
less coded as 0 and values above IDR 4,000,000 coded as 1. This threshold was selected to
reflect the regional minimum-wage benchmark for the tourists” primary areas of origin,
including West Java and Greater Jakarta. Travel purpose was categorized as leisure travel,
coded as 1, and non-leisure travel, coded as 0.

The combination of SEM path modeling in AMOS and multiple linear regression in
Excel enabled a comprehensive assessment of both general cognitive mechanisms and
profile-specific differences in tourist preparedness.

4. Results
4.1. Sample Characteristics

A total of 205 individuals initiated the survey. Following data screening for eligibility
criteria, unengaged responses, and missing item values, a final valid dataset of N = 191
cases was retained for all descriptive profiling, structural equation modeling (SEM), and
sociodemographic multiple linear regression analysis. This sample size satisfies established
methodological recommendations for SEM, which suggest a minimum of 100 observations
and approximately 200 for stable parameter estimation. Sampling procedures and inclusion
criteria are summarized in Table 4.

Table 4. Survey screening and sampling thresholds.

Dimension Criteria/Outcome
Distribution method Purposive online sampling
Target age bracket 15-65 years old

Non-residents (domiciled outside Pangandaran and

Geographical constraint Ciamis regencies)

Temporal constraint Minimum 24 h stay in Pangandaran post-July 2006 tsunami
Baseline awareness Explicit knowledge of the July 2006 tsunami event

Initial responses (N) 205

Final valid sample (1) 191

Demographic characteristics of the respondents are presented in Table 5. Most partici-
pants were aged 21-50 years (75.9%), representing the dominant age group among domes-
tic tourists visiting Pangandaran. Gender distribution was balanced, with 50.3% men
and 49.7% women respondents. The majority of the participants held a bachelor’s
degree (75.4%).

Monthly income levels varied, with 36.1% earning more than IDR 7,000,000 and
26.2% earning between IDR 4,000,001 and 7,000,000. The majority of respondents originated
from West Java (87.4%) and Greater Jakarta (9.4%), regions that are not typically exposed to
tsunami hazards. Consistent with this pattern, 75.9% reported no prior experience with
natural disasters.

Travel-related characteristics are summarized in Table 6. Nearly half of the respondents
(49.2%) had visited Pangandaran one to two times after the 2006 tsunami. Reflecting the
multiple-response nature of the travel profiles, a vast majority of respondents (88.5%)
indicated that holiday or leisure was a primary purpose of their trip; only 11.59% traveled
for purposes other than leisure.
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Table 5. Participants” demographics and background (N = 191).
Variables Category Number of Responses %
15-20 3 1.6
21-30 62 32.5
Age 31-40 58 30.4
41-50 25 13.1
51-60 34 17.8
60-65 9 4.7
Gender Men 96 50.3
Women 95 49.7
Middle school 1 0.5
High school 34 17.8
Education Diploma 12 6.3
Graduate 103 53.9
Postgraduate 41 21.5
<IDR 1,500,000 22 11.5
Monthly income IDR 1,500,000—-4,000,000 50 26.2
IDR 4,000,001-7,000,000 50 26.2
>IDR 7,000,000 69 36.1
West Java 167 87.4
Greater Jakarta 18 94
Origin area Central Java 0.5
Lampung 2 1.0
West Sumatra 3 1.6
Experience with Yes 46 234.1
natural disaster No 145 759

Table 6. Participants’ travel preferences.

. Number of o _ a

Variables Category Response % of Respondents (N = 191)
1-2 times 94 49.2
Frequency of 3—-4 times 52 27.2

traveling to 5-6 times 10 5.2
Pangandaran after
tsunami >6 times 35 18.3
Total 191 100.0
Holiday 169 88.5
Trip purpose trip

Other 22 11.5
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Table 6. Cont.

Variables Category l\ll{l::;l:::szf % of Respondents (N =191) 2
Alone 11 58
Family 128 67.0
Trip companion * Friends 60 314
Colleague 87 45.5
Tour group 39 204

* Multiple answers allowed. ? Percentages for multiple-response variables are calculated based on
the total number of valid individual respondents (N = 191) and will sum to >100%.

In terms of social group dynamics, which play a critical role in shaping collective
disaster preparedness, most participants traveled with family (67.0%) or colleagues (45.5%).
These highly collaborative travel structures align with the typical visitor composition of
Pangandaran and provide a relevant, real-world basis for analyzing tourist preparedness
in a high-risk, tsunami-prone setting.

4.2. Measurement Model: Reliability and Validity

The PMT items were adapted from validated instruments used in previous studies,
particularly Tang and Feng (2018) [47], to ensure conceptual consistency and measurement
reliability. Confirmatory factor analysis (CFA) was conducted to evaluate the measurement
properties of the six constructs: risk perception, self-efficacy, response efficacy, obstacles,
behavioral intention, and actual behavior.

The CFA results are presented in Table 7. Standardized factor loadings for the majority
of the items exceeded the recommended threshold of 0.60, indicating robust indicator
representation. Composite reliability (CR) and Cronbach’s alpha values ranged from
0.727 to0 0.956 and from 0.726 to 0.959, respectively, well above the acceptable 0.70 threshold
for internal consistency [50]. The AVE values for risk perception (0.630), self-efficacy (0.511),
response efficacy (0.729), behavioral intention (0.771), and actual behavior (0.759) were well
above the benchmark of 0.50.

Table 7. Confirmatory factor analysis result.

Variable Construct  Factor Loading CR AVE Cronbach’s o

rp2 0.618
i rp3 0.881

perfé;ion r; e 0870  0.630 0.861
p5 0.761
se2 0.684

Self-efficacy se3 0.789 0.757 0511 0.755
se4 0.665
rel 0.751

Reefif’czrcl;e re2 0.889 0.889 0.729 0.886
re3 0.913
ol4 0.735

Obstacles 023 0.689 0.727 0.471 0.726
o5 0.632
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Table 7. Cont.

Variable Construct  Factor Loading CR AVE Cronbach’s «
bi2 0.887
bi3 0.937

ietzi‘t;f; bi4 0.876 0944 0771 0.932
bi5 0.774
bi7 0.907
abl 0.860
ab2 0.911
ab3 0.928

octual abd 0.945 095 0759 0.959
abb 0.742
ab6 0.884
ab?7 0.811

Note: A = standardized factor loading; CR = composite reliability; AVE = average variance extracted;
o = Cronbach’s alpha. Following Fornell and Larcker (1981) [62], an AVE below 0.50 is acceptable for
convergent validity provided that composite reliability remains above 0.60 (for perceived obstacles,
CR =0.727).

Although the AVE for perceived obstacles was slightly below the standard threshold
(AVE = 0.471), its convergent validity is psychometrically supported. According to Fornell
and Larcker (1981), when the AVE is less than 0.50 but the composite reliability surpasses
0.60 (as observed here, with a CR of 0.727 and « = 0.726) the internal consistency and
convergent validity of the construct are considered satisfactory [62].

Discriminant validity was assessed using the Fornell and Larcker (1981) criterion [62],
comparing the square root of the average variance extracted (v/ AVE) for each construct
against the inter-construct correlations (Table 8). For risk perception, self-efficacy, response
efficacy, and perceived obstacles, the square root of the AVE clearly exceeded all corre-
sponding off-diagonal correlations, confirming distinct empirical dimensions.

Table 8. Discriminant validity.

Correlation RP SE RE Ob BI AB
RP 0.794
SE 0.171 0.715
RE 0.489 0.360 0.854
@) —0.133 —0.248 —0.173 0.686
BI 0.102 0.476 0.275 —0.230 0.878
AB 0.108 0.476 0.299 —0.212 0.910 0.871

While the latent correlation between behavioral intention and actual behavior
(r =0.910) slightly exceeded their respective v/ AVE values (0.878 and 0.871), this close
association is theoretically expected given the immediate proximity between protective
motivation and self-reported action within Protection Motivation Theory [63]. To rigor-
ously test whether the two constructs are statistically distinct, a confirmatory factor model
comparison was executed following Anderson and Gerbing (1988) [64]. The baseline un-
constrained two-factor model (x%(40) = 57.306, CFI = 0.994, GFI = 0.951) demonstrated a
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statistically superior fit compared to a constrained nested model where the relationship be-
tween intention and behavior was fixed to unity (x%(41) = 146.693, CFI = 0.962, GFI = 0.867).
The resulting chi-square difference was highly significant (Ax3(1) = 89.387, p < 0.001). This
confirms that constraining the constructs into a single dimension leads to a significant
deterioration in fit, empirically verifying the discriminant validity between behavioral
intention and actual behavior.

4.3. Structural Model Fit

The structural model was evaluated using multiple goodness-of-fit indices to assess
how well the hypothesized relationships among the PMT constructs aligned with the
empirical data (Table 9).

Table 9. Structural model goodness-of-fit indices.

Index Empirical Acceptable Fit Good Fit Model Status
Result
CMIN/DF 1.371 <5.00 <3.00 Good fit
SRMR 0.059 <0.10 <0.08 Good fit
RMSEA 0.044 <0.08 <0.05 Good fit
CFI 0.976 >0.90 >0.95 Good fit
TLI 0.972 >0.90 >0.95 Good fit

Overall, the structural model demonstrated a good fit to the observed data. The
chi-square-to-degrees-of-freedom ratio (CMIN/DF = 1.371) fell well below the conserva-
tive threshold of 3.00, indicating an appropriate balance between model complexity and
explanatory power.

The root mean square error of approximation (RMSEA = 0.044) and standardized
root mean residual (SRMR = 0.059) both met their respective criteria, indicating acceptable
residual levels and minor approximation error.

Furthermore, the incremental fit indices exceeded the standard baselines, with the
comparative fit index (CFI = 0.976) and the Tucker-Lewis index (TLI = 0.972) confirming
that the structural model provides a robust representation of the data, rendering it fully
suitable for path coefficient interpretation.

4.4. Structural Path Results

The structural model revealed key significant relationships among the Protection
Motivation Theory (PMT) constructs. Table 10 presents both the unstandardized (B) and
standardized (B) path coefficients, standard errors, and critical ratios (t-values) obtained
from the SEM analysis.

Risk perception exerted a strong, positive, and statistically significant direct effect on
response efficacy (B = 0.466, B = 0.820, t = 5.171, p < 0.001). Response efficacy was positively
associated with behavioral intention, but this association did not reach conventional statis-
tical significance (8 = 0.132, B = 0.253, t = 1.724, p = 0.085). The coefficient was descriptively
smaller than the self-efficacy (to behavioral intention) coefficient. However, because the
difference between these coefficients was not formally tested, this comparison should be
interpreted descriptively rather than as evidence that transient tourists prioritize personal
capability over institutional countermeasures.
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Table 10. Structural path coefficients.
Path Unstal}c;e)xrdized S.E. Stand;rdized ( t-Sz:lIl{l;e) p-Value  Conclusion
RP — RE 0.820 0.159 0.466 5.171 <0.001 Supported
RE — BI 0.253 0.146 0.132 1.724 0.085 Not
supported
Ob — SE —0.217 0.087 —0.241 —2.501 0.012 Supported
SE — BI 0.668 0.149 0.437 4.469 <0.001 Supported
BI — AB 0.886 0.060 0.918 14.719 <0.001 Supported

Note: Critical ratio (C.R.) values exceeding 41.96 are significant at p < 0.05; values exceeding
+3.29 are significant at p < 0.001.

To evaluate whether response efficacy mediated the relationship between risk per-
ception and behavior intention, the indirect effect was estimated using the product-of-
coefficients method with Aroian standard errors [65,66]. The estimated indirect effect was
positive (B = 0.207, B = 0.062, SE = 0.128, Z = 1.621) but it did not reach conventional
statistical significance (p = 0.052, one-tailed; p = 0.105 two-tailed). Accordingly, the findings
do not provide sufficient evidence to establish a statistically significant mediation effect.
The positive estimate is compatible with the possibility that risk perception operates partly
through response efficacy, but this interpretation remains tentative and requires further
empirical testing (Table 11).

Table 11. Indirect effect analysis for response efficacy mediation.

Direct Effecta  Direct Effectb  Indirect Effect

Path (RP —s RE) (RE —s BI) @ x b) SE,; Z-Value p-Value Conclusion
Not
RP = RE = 0.820 *** 0.253 0.207 0.128 1.621 0.105 statistically
BI (6 =0.062) o
significant

Note: The indirect effect was estimated using the product-of-coefficients method with Aroian standard
errors [65,66]. The reported indirect-effect p-value is two-tailed. The indirect effect was positive but
not statistically significant (p = 0.105). *** p < 0.001, two-tailed.

Coping appraisal dimensions emerged as the primary determinants of preparedness
intentions. Self-efficacy had a dominant direct impact on behavioral intention (8 = 0.437,
SE =0.149, B = 0.668, t = 4.469, p < 0.001), while perceived obstacles acted as a significant
negative antecedent to self-efficacy (8 =-0.241, B =-0.217, SE = 0.087, t = -2.501, p = 0.012),
demonstrating that personal and situational barriers directly diminish tourists” confidence
in their evacuation readiness.

Behavioral intention acted as a powerful predictor of actual behavior (8 = 0.918,
B =0.886, SE = 0.060, t = 14.719, p < 0.001). While the intention-behavior link is structurally
robust, lower overall mean scores across both constructs reflect a widespread implementa-
tion shortfall among visitors. Overall, these findings substantiate the core propositions of
PMT, illustrating how threat appraisal indirectly channels through coping capabilities to
drive tsunami preparedness.

The final structural model after SEM iteration is presented in Figure 3, illustrating the
significant pathways and the relative strength of relationships among the PMT constructs.
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Figure 3. SEM structural model after iterations.
4.5. Analysis of Sociodemographic Influences
To evaluate Hg, a series of multiple linear regression analyses was performed to exam-
ine the predictive influence of sociodemographic characteristics on the primary Protection
Motivation Theory (PMT) constructs and behavioral outcomes. Each model simultane-
ously included age cohort (GA2c) and gender (GA3) as primary focal predictors, alongside
monthly income (GA7a) and travel purpose (GAlla) as control covariates (Table 12).
Table 12. Primary multiple linear regression results.
Dependent  Predictor o Model
Variable Variable B SE t-Value  p-Value 95% CI Diagnostics
(Intercept) 3.342 0.232 14.403 <0.001 [2.884, 3.800] R?=0.088
ABEBIOUP 0448 0149 2999 0003  [-0743, —0.153]  Adjusted R? = 0.068
(GA2c)
Behavioral ?gge)r 0326  0.131 2.481 0.014 [0.067, 0.585] F(4,186) = 4.462
intention
income —0.208 0.146 —1.429 0.155 [—0.495, 0.079] p=0.0018
(GA7a)
Travel
purpose 0.295 0.205 1.440 0.151 [—0.109, 0.700]
(GA1lla)
(Intercept) 2.738 0.207 13.243 <0.001 [2.330, 3.145] R? =0.084
ABCEIOUP 356 0133 2447 0015  [-0.589, —0.063] Adjusted R? = 0.064
(GA2c)
Actual ?gge)r 0343 0.117 2935 0.004 [0.113, 0.574] F(4,186) = 4.266
behavior
income —0.237 0.130 —1.825 0.070 [—0.493, 0.019] p =0.0025
(GA7a)
Travel
purpose 0.190 0.183 1.043 0.298 [-0.170, 0.551]
(GA1lla)
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Table 12. Cont.

Dependent  Predictor o Model
Variable Variable B SE t-Value  p-Value 95% CI Diagnostics
(Intercept) ~ 2.345  0.132 17.824  <0.001 [2.085, 2.604] R% =0.086
ABEBIOUP 438 0085 0.452 0651  [-0.129,0.206]  Adjusted R? = 0.066
(GA2¢)
Gender 0.307 0.074 4.126 <0.001 [0.160, 0.454] F(4,186) = 4.352
Self-efficacy (GA3)
(SE) Monthl
y
income ~ —0.017 0083  —0204  0.839  [—0.180,0.146] p =0.0022
(GA7a)
Travel
purpose —0.057 0.116 —0.490 0.625 [—0.286, 0.172]
(GAlla)
(Intercept) 1223  0.132 9272 <0.001 [0.963, 1.483] R%=0.125
ABEEIOUP 196 (085 2310 0.022 [0.029,0.364]  Adjusted R? = 0.106
(GA2¢)
Perceived C(;gge)r —0248 0075  —3319 0001  [-0.395,—0.101] F(4,186) = 6.647
obstacles
income ~ —0.128 0083 1542 0125  [—0.291,0.036] p < 0.001
(GA7a)
Travel
purpose —0.124 0.117 —1.064 0.288 [—0.354, 0.106]
(GAlla)

Note: Analytical N = 191 (listwise exclusion of missing demographic entries from the total N = 205).
Reference categories (0): age group (31-65 years old), gender (women), monthly income (<IDR
4,000,000), travel purpose (other). Target categories (1): age group (15-30 years old), gender (men),
monthly income (>IDR 4,000,000), travel purpose (holiday trip). Bold p-values indicate significance
atp <0.05.

The empirical results reveal that preparedness is primarily driven by gender and age

rather than economic or travel-purpose factors:

Gender Disparities: Men respondents showed significantly higher levels of self-
efficacy (B = 0.307, t = 4.126, p < 0.001), behavior intention (B = 0.326, t = 2.481,
p = 0.014), and actual preparedness behavior (B = 0.343, t = 2.935, p = 0.004) relative to
women respondents, alongside significantly lower perceived obstacles (B = —0.248,
t=—3.318, p =0.001).

Age-Differentiated Effects: Older tourists (31-65) showed significantly higher
behavioral intention (B = —0.448, t = —2.999, p = 0.003) and actual behavior
(B=—-0.326,t = —2.447, p = 0.015) compared to the younger cohort (15-30). Con-
versely, younger tourists demonstrated significantly higher perceived obstacles
(B=0.19, t =2.310, p = 0.022).

Covariates and Other PMT Constructs: Monthly income and travel purpose were not
statistically significant across any estimated model (p > 0.05). Furthermore, regression
models predicting risk perception (F (4,186) = 0.565, p = 0.688) and response efficacy
(F (4,186) = 0.438, p = 0.781) were non-significant, indicating that threat appraisal
and people’s confidence in disaster measures remain relatively similar across tourist
demographic groups (see Supplementary Table S1).
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Supplementary Analysis: Age Sensitivity Analysis

To assess whether the observed age effects were sensitive to the 30-year dichotomiza-
tion threshold, sensitivity analyses were conducted using alternative age specifications:
GA2a, a 50-year cutoff; GA2b, a 40-year cutoff; and GA2d, a six-category ordinal scale. The
50-year cutoff yielded non-significant associations with behavioral intention (p = 0.221)
and actual preparedness behavior (p = 0.125). This result may reflect the concentra-
tion of observations below age 50, which grouped participants from distinct life stages
into a single category. By contrast, age remained significantly associated with both be-
havioral intention and actual preparedness behavior when the 40-year cutoff was used
(GA2b: p = 0.004 and p < 0.001, respectively) and when age was modeled using the
six-category ordinal specification (GA2d: p = 0.007 and p = 0.005, respectively; see
Supplementary Table S2).

5. Discussion

5.1. Sociodemographic Determinants of Preparedness
5.1.1. Gender Dynamics and Structural Vulnerabilities

The significant demographic differences identified in the regression analysis challenge
the assumption that tourists’ risk perceptions and capacities are uniform. Female tourists
reported lower self-efficacy and behavioral intentions, as well as higher perceived obstacles.
These findings suggest that gender may influence how PMT appraisals are formed and
translated into preparedness behavior. Such differences may reflect variation in caregiving
responsibilities, access to information, mobility, social support, prior hazard experience,
and perceived control.

In disaster contexts, women frequently face gender-based resource disparities, includ-
ing unequal access to financial assets, localized emergency information, and humanitarian
assistance [67,68]. Disasters have also been shown to affect women more severely and to
exacerbate existing gender inequalities [67]. Furthermore, caregiving responsibilities may
shape a women’s mobility during crises, as women are often responsible for facilitating
household evacuation while caring for dependents [69,70]. These factors may create addi-
tional burdens during emergencies, which may manifest as lower self-efficacy and a greater
perception of vulnerability [68,71].

However, evidence also indicates that women often play important roles in household-
level planning and family safety practices. Durmus et al. (2026) found that women play
a pivotal role in disseminating disaster knowledge within households [70]. Therefore,
the present findings should not be interpreted as evidence of an inherent lack of capacity
among female tourists. This interpretation is consistent with evidence showing that women
perceive risks as higher than men do across multiple hazards but do not necessarily
demonstrate a higher level of preparedness [72]. The observed gap may therefore reflect
differences in access to information, social support, and practical resources rather than
differences in risk awareness or inherent capacity [73].

5.1.2. Age Dynamics and the Paradox of Youth Instability

The lower levels of preparedness observed among younger tourists aged 15 to
30 suggest that socioeconomic conditions may influence cognitive preparedness. Although
younger people often possess high levels of digital literacy and baseline awareness of
hazard risks [74], they may also face greater socioeconomic instability, including less stable
financial resources, housing, and employment.

Han et al. (2026) demonstrated that although young people may initiate prepared-
ness awareness, translating this awareness into actual action requires specific pathways
through self-efficacy and response efficacy [74]. This finding suggests that awareness alone
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does not automatically translate into preparedness behavior when socioeconomic barriers
are present. Because of daily livelihood instability, younger individuals may perceive
greater obstacles, which may hinder the transition from hazard awareness to concrete
protective intentions [75,76].

By contrast, older adults may be better positioned to translate socioeconomic stability
into proactive behavior. Song et al. (2025) found that older adults demonstrated strong
social support networks that contributed to community resilience [77]. Accumulated
resources and established community networks may provide the stability necessary to
translate risk awareness into concrete protective actions [77].

5.2. Structural Pathways of the Protection Motivation Model
5.2.1. The Risk Perception Paradox

Beyond demographic characteristics (H3), the core structural pathways of the Pro-
tection Motivation Theory (PMT) model characteristics (H1 and H2), provide important
insights into tourist psychology. In the primary structural model (H1), risk perception
did not have a direct effect on actual disaster-preparedness behavior (H2). This empirical
pattern is consistent with the risk-perception paradox, in which high awareness of hazard
severity does not necessarily translate directly into protective action [8,23].

Although destination attributes such as high-quality infrastructure and accessible
amenities were not directly examined in this study, previous research suggests that they
may reduce risk perception by creating a false sense of security and thereby diminishing
the perceived urgency of preparedness [23]. This safe-development paradox has been
documented in flood-risk research, where structural protection has been associated with
complacency and reduced preparedness [78]. Comparable relationships between perceived
safety and risk perception have also been observed among tourists [79]. Accordingly, the
non-significant relationship between risk perception and preparedness in the present sam-
ple may be consistent with this explanation, although the mechanism remains speculative
and requires direct testing.

Although tourists may be aware of regional tsunami risks, awareness alone does
not necessarily lead to active preparedness. In the estimated structural model (H1), risk
perception was positively associated with response efficacy. This pattern suggests that
recognition of a threat may prompt tourists to evaluate the effectiveness of available
protective measures before forming a behavioral intention. However, because the estimated
indirect effect did not reach conventional statistical significance, this interpretation should
be treated as tentative.

The empirical findings indicate that the estimated indirect effect of risk perception on
behavioral intention through response efficacy was positive but did not reach conventional
statistical significance (B = 0.207, § = 0.062, SE = 0.128, Z = 1.621, p = 0.105, two-tailed).
Therefore, H1 was not supported. Although the estimated indirect effect was positive, the
two-tailed result did not provide sufficient evidence of a statistically significant mediation
effect. The finding should therefore be interpreted cautiously as a possible indirect associa-
tion rather than as confirmed mediation. The result may indicate that risk perception is
related to behavioral intention partly through response efficacy, but this possibility requires
further empirical verification with larger samples and more precise estimation.

The finding may also reflect a broader theoretical possibility. In sudden-onset coastal
hazards, tourists may place greater emphasis on immediate personal agency and self-
efficacy than on destination-level countermeasures. Institutional trust was not directly
measured in this study, so its role in the relationship between risk perception, response
efficacy, and behavioral intention remains speculative. Nevertheless, the finding is con-
ceptually consistent with previous research suggesting that confidence in local disaster
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infrastructure may strengthen response efficacy among transient populations [23,27]. A ten-
tative practical implication is that tourists may be more likely to form protective intentions
when they perceive local mitigation systems as effective and reliable [29]. Accordingly,
local authorities in Pangandaran should prioritize visible and transparent demonstrations
of infrastructure readiness rather than relying solely on passive awareness campaigns.

5.2.2. Self-Efficacy as the Primary Behavioral Driver

In contrast to the indirect association involving risk perception, self-efficacy emerged as
the strongest direct predictor of behavioral intention (H1) and subsequent actual prepared-
ness behavior in the structural model (H2). This finding is consistent with a substantial
body of PMT research indicating that individuals’ confidence in their ability to carry out
protective actions is an important predictor of actual precautionary behavior [15,29,30]. In
earthquake and tsunami contexts, perceived efficacy has been associated with compara-
tively strong behavioral coefficients, reinforcing the importance of knowing how to act in
addition to knowing about the risk [15].

However, the structural model also indicates that self-efficacy is negatively associated
with perceived obstacles (H1). In this study, obstacles were measured through indicators of
personal resources and functional capacities rather than through direct measures of specific
response costs. Perceived constraints, including limited financial resources, time limitations
during travel, and limited localized knowledge, may deter preparedness [80]. This finding
suggests that even highly motivated tourists may remain inactive when the perceived
effort, complexity, or difficulty of preparedness is too high. For tourists, unfamiliarity
with Pangandaran’s geography may represent an important cognitive barrier that reduces
their perceived capacity for self-protection [23]. Enhancing tourist preparedness therefore
requires targeted interventions that simplify protective actions and reduce the perceived
effort involved in staying safe while traveling.

This finding provides a nuanced extension of previous research. Tang and Feng [47]
found that obstacles in Taiwan acted as a direct and parallel impediment to behavioral
intention in the context of earthquake preparedness. In contrast, the present model suggests
that obstacles in Pangandaran primarily operate as an antecedent that weakens self-efficacy.
Tourists who perceive themselves as lacking the immediate resources or capabilities re-
quired to cope may be less likely to form protective intentions (H1) and translate those
intentions into actual behavior (H2).

5.2.3. Translating Intention into Action

The model shows that behavioral intention strongly predicts actual behavior at the
structural level (8 = 0.918, p < 0.001). This finding indicates that tourists who form protective
intentions are more likely to report corresponding preparedness behavior. However, this
strong structural relationship should be distinguished from the overall level of preparedness
in the sample.

As reflected by the baseline regression intercepts near or below the scale midpoint in
Table 12, the overall level of preparedness remained low to moderate. Consequently, the
intention-behavior gap observed among tourists does not necessarily represent a structural
breakdown between intention and action. Rather, it may reflect an implementation shortfall
in which leisure-oriented disengagement and unfamiliarity with the destination inhibit the
initial formation of protective intentions.

6. Conclusions

Disaster preparedness is critical to safeguarding individual well-being and life in
hazard-prone environments. For disaster-management authorities, tourism operators, and
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destination planners, a detailed and empirically validated understanding of the cognitive
and sociodemographic factors underlying protection motivation is essential for designing
effective mitigation policies.

6.1. Theoretical Implications

This research contributes to the disaster risk reduction literature by extending the
application of Protection Motivation Theory (PMT) to transient, short-term populations in
high-risk coastal tourism destinations.

First, the findings highlight the dominant role of coping appraisal, particularly self-
efficacy, in predicting both behavioral intentions and actual preparedness behavior. This
finding supports the theoretical argument that perceived capability is a central psycho-
logical factor in protective decision-making and may carry greater predictive weight than
hazard awareness or threat appraisal alone.

Second, this study clarifies an important structural pathway by showing that perceived
daily obstacles act as an antecedent that suppresses self-efficacy. Whereas traditional
applications of PMT often treat obstacles as a direct and parallel barrier to intention, our
findings suggest an indirect pathway through which everyday constraints, such as resource,
time, and financial limitations, may erode individual’s confidence in their ability to act.
These constraints may therefore inhibit protection motivation at an earlier stage of the
decision-making process.

A further theoretical implication of this study is that PMT operates through socially
differentiated rather than homogeneous cognitive appraisals. In this study, female tourists
reported lower levels of self-efficacy and behavioral intention, together with higher levels
of perceived obstacles, whereas younger tourists reported lower levels of preparedness.
These findings indicate that the same tsunami threat may not generate the same protective
response across demographic groups. Differences in perceived control, hazard knowledge,
previous experience, access to information, mobility, social support, and perceived response
costs may influence how tourists evaluate their vulnerability and their capacity to evacuate.
Age and gender should therefore be treated not merely as descriptive variables or statistical
controls, but also as characteristics that may condition how PMT appraisals are formed and
translated into preparedness behavior.

This contribution extends standard applications of PMT in two ways. First, it shifts
attention from average relationships among threat appraisal, coping appraisal, and pre-
paredness toward the possibility of heterogeneous relationships across population groups.
Recent tsunami research involving local residents, non-local workers, and travelers found
that threat and coping appraisals predicted evacuation intentions, while gender influenced
threat perception, supporting the importance of demographic variation in tsunami-related
decision-making [24]. Second, the findings connect PMT with the social vulnerability
perspective. Research on disaster perception shows that gender differences may interact
with age and education rather than operate as isolated demographic effects [72]. Similarly,
intersectional disaster research argues that vulnerability is shaped by the interaction of
identity, social position, resources, place, and power relations rather than being an inherent
characteristic of a predefined group [81].

Accordingly, the lower level of preparedness observed among female and younger
tourists should not be interpreted as evidence of an inherent lack of capacity. Instead, the
findings suggest that demographic differences may reflect unequal access to information,
previous disaster experience, social support, perceived mobility, confidence in evacuation
procedures, and practical resources. This interpretation is consistent with research showing
that personal characteristics, social norms, and locus of control can add explanatory value
to standard PMT constructs when predicting disaster-preparedness actions [82]. The
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theoretical contribution of this study is therefore the proposition that PMT should be
applied as a context-sensitive framework in tourism disaster research, one that recognizes
that protection motivation is formed under unequal social and situational conditions.
However, the present findings should be interpreted as evidence of demographic
differentiation rather than definitive evidence of intersectional causation. The study did not
directly test whether caregiving responsibilities, patriarchal exclusion, economic instability,
or unequal access to resources contributed to the observed differences. Future research
should examine these mechanisms using interaction effects, multigroup structural equation
modeling, longitudinal designs, and measures of socioeconomic status, travel experience,
social support, caregiving responsibilities, and access to evacuation information. Such
research would allow future PMT studies to determine not only whether demographic
groups differ in preparedness, but also why the relationships among threat appraisal,
coping appraisal, intention, and actual preparedness behavior differ across groups.

6.2. Practical and Policy Implications

Targeting the appropriate behavioral drivers is essential for improving the effec-
tiveness of disaster-management investments. The findings of this study indicate that
interventions targeting coping capacity, particularly self-efficacy, may be more effective
than policies focused solely on increasing risk perception.

6.2.1. Enhancing Self-Efficacy and Response Efficacy

To strengthen tourist self-efficacy, destination managers and local authorities in Pan-
gandaran should provide visible, actionable, and localized safety information. Interven-
tions should prioritize simple and visually accessible materials, including multilingual
evacuation maps, route signage at major tourist locations, and automated mobile alerts. By
specifying the steps that tourists should take during an emergency, these interventions can
reduce uncertainty and strengthen visitors’ confidence in their ability to protect themselves
and their families.

In parallel, public information campaigns should strengthen response efficacy by
clearly demonstrating how local tsunami countermeasures, early-warning systems, and
designated safe areas function. Communication should explain how warnings are issued,
what protective systems can do, and where tourists should move during an emergency.
Such information may improve visitors’ perceptions of the effectiveness and reliability of
available protective measures and may encourage protective action.

6.2.2. Targeted Demographic Interventions

Because preparedness indicators vary significantly across demographic groups, au-
thorities should move away from generic communication strategies and toward targeted,
demographically responsive policies:

e  Gender-responsive strategies: Because female tourists reported lower baseline self-
efficacy and higher perceived obstacles, disaster-management plans should priori-
tize gender-inclusive safety measures. Interventions should include clear, family-
oriented evacuation protocols; accessible assistance points for visitors traveling with
dependents; and safety messaging integrated into major tourist accommodations and
service hubs.

e  Youth-focused capacity building: To address the lower levels of preparedness ob-
served among younger respondents aged 15 to 30, interventions should make use
of this group’s digital familiarity and existing hazard awareness. Destination man-
agers should deploy gamified mobile applications, interactive social-media safety
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guides, and digital location-based alerts to translate hazard knowledge into practical
protective actions.

6.3. Limitations and Directions for Future Research

Although this study develops a sociodemographic and cognitive framework for un-

derstanding preparedness among transient populations, several operational limitations

point to important directions for future research:

Methodological boundaries: The study relied on cross-sectional survey data, and
actual preparedness behavior was assessed through self-report rather than direct
observation. This approach may introduce social-desirability bias and limits the
ability to capture real-time behavioral execution during an actual emergency. Future
studies could supplement self-reported measures with objective indicators of prepared-
ness behavior, such as observational simulations, field experiments, or virtual-reality
evacuation exercises.

Sampling method and scale: Data were collected through purposive, non-probability
sampling via digital visitor-communication channels and community networks. This
approach may have introduced selection and self-selection bias, as participation de-
pended on access to relevant online networks and willingness to complete the survey.
Consequently, the findings may not be generalizable to all visitor profiles or to tourists
in other destinations. Although model estimation and structural fit were assessed,
these statistical checks do not eliminate sampling bias or establish population repre-
sentativeness. Future research should replicate the model using probability-based or
mixed-mode sampling with larger samples across multiple destinations to strengthen
external validity.

Sample size and statistical power: Although the post hoc power analysis indicated
that a sample of 162 participants was required and the final sample included 191
respondents, this calculation was based on the specified effect size and does not
guarantee stable parameter estimates. This limitation is particularly relevant to modest
direct effects and indirect effects, which may be more sensitive to sampling variation.
Therefore, the findings should be interpreted cautiously, and future studies should
replicate the proposed model using larger and more diverse samples.

Unmeasured constructs: Institutional trust was not directly measured in this study,
despite its relevance to interpreting the indirect pathway through which risk percep-
tion may shape behavioral intention via response efficacy. Consequently, the role
of institutional trust in this pathway remains speculative. Future research should
measure institutional trust directly to clarify its contribution to tourist preparedness.
Geographical and contextual generalizability: This research focused exclusively on the
spatial, institutional, and tourism characteristics of Pangandaran. To establish broader
external validity, future studies should compare tourist preparedness across diverse
coastal destinations facing different levels of tsunami risk and infrastructure readiness.
Sample scope: The dataset includes only temporary domestic tourists. Because per-
manent local residents and business operators may possess different levels of local-
ized knowledge, spatial memory, and institutional trust, comparative multigroup
analyses involving tourists, local residents, and business operators would repre-
sent an important step toward developing a more comprehensive understanding
of destination resilience.

The obstacles construct: In this study, obstacles were measured through indicators of
personal resources and functional capacities rather than through direct measures of
the perceived time, financial, physical, or logistic costs of specific preparedness actions.
Accordingly, the observed relationship should be interpreted as reflecting broader
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capacity-related constraints rather than the independent effects of particular response
costs. Future research should distinguish between personal functional capacity and
direct response costs by including separate measures of financial burden, physical
difficulty, logistical barriers, and time requirements.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/su18199815/s1, Table S1. Supplementary multiple linear regression
results. Table S2. Sensitivity analysis across alternative age specifications (N = 191).
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Appendix A. Pangandaran Tourist Questionnaire

Instructions:

Table Al. Answer all of the following questions according to your condition.

GAl Name/initials
GA2 Age
GA3 Gender Male Female
GA4 Domicile (city /regency)
Not finished Elementary school/ Middle school
GA5 Education elementary school equivalent /equivalent
ngh. school Bachelor’s/diploma Postgraduate
/equivalent
Civil servant
Private employee
GA6 Work Self-employed
Police/army
Student
GA7 Income
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Table Al. Cont.

Have you ever faced a natural
GA10 disaster before (e.g., floods, I:I Yes I:I No
earthquakes, etc.)?

How many times (on average)

GAS8 . 0-2 times 3-5 times >5 times
do you travel (in a year)?
Holiday
GAll ‘S’Lha;:‘{,‘;‘ﬁdazfi;’f;ffeason ©  Official trip
y & ) Other.........
Alone
. Family
GAlL2 Z::ﬂ;nW}/ng;e };Oal; andaran? Friends
yme & rals " Colleagues
Tour group
How many times have you
GA9 . .
visited Pangandaran?
Instructions:
Table A2. Choose the response that best suits you based on the following statements.
1 (5)
No Statements Strongly (2? ) @ Strongly
. Disagree Neutral Agree
Disagree Agree
Risk Perception
RP1 I know that the Pangandaran tourist area is
prone to tsunamis.
I realize that a tsunami could threaten the
RP2 .
safety of lives.
I realize that a tsunami can cause severe
RP3
damage.
I realize that a tsunami could cause financial
RP4
losses.
I realize that a tsunami can cause a
RP5 N
psychological impact.
Self-Efficacy
SE1 I am confident that I will be able to evacuate
myself when a tsunami occurs.
I am confident that I can recognize and follow
SE2 the tsunami evacuation instructions in
Pangandaran.
I am sure I can understand the meaning of the
SE3 sound of the tsunami early-warning system in
Pangandaran.
I believe I am able to think quickly when a
SE4 .
disaster occurs.
SE5 I am confident that I can run/walk fast when a

disaster occurs.
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Table A2. Cont.
(V)] (5)
No Statements Strongly (2? ) ) Strongly
. Disagree Neutral Agree
Disagree Agree
Response Efficacy
RE1 I think that self-evacuation can save lives when
a tsunami occurs.
I consider that by following the evacuation
RE2 instructions in Pangandaran, it can save lives
when a tsunami occurs.
I'believe that understanding and listening to
RE3 the tsunami early-warning system can save
lives when a tsunami occurs.
Obstacles
Ob1 I like to look for information/read the news.
Ob2 I exercise routinely.
Ob3 I'have a good nutritional intake.
Ob4 I'will set aside time to do the important things.
Ob5 I'have good day-to-day financial support.

Behavior Intention

BI1

Before staying in Pangandaran, I had the
intention to evacuate myself as soon as possible
in the event of a tsunami.

BI2

Before staying in Pangandaran, I had the
intention to find out the location of the
evacuation gathering point and/or tsunami
shelter.

BI3

Before staying in Pangandaran, I had the
intention to find out the tsunami evacuation
route.

Bl4

Before staying in Pangandaran, I had the
intention to have an evacuation plan in case of
a tsunami.

BI5

Before staying in Pangandaran, I had the
intention to choose a place to stay that was
considered safe from a tsunami.

BI6

Before staying in Pangandaran, I had the
intention to find information about the latest
weather conditions in Pangandaran.

BI7

Before staying in Pangandaran, I had the
intention to understand the meaning of the
tsunami early-warning sound.

Actual Behavior

Before staying in Pangandaran, I prepared

ABl myself to evacuate in the event of a tsunami.
Before staying in Pangandaran, I was looking
AB2 for information about the meaning of the
tsunami early-warning sound.
Before staying in Pangandaran, I found out the
AB3 location of the evacuation gathering point

and/or tsunami shelter.
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Table A2. Cont.
» (5)
No Statements Strongly (2? ) ) Strongly
. Disagree Neutral Agree
Disagree Agree
AB4 Before staying in Pangandaran, I found out the
tsunami evacuation route.
Before staying in Pangandaran, I chose a place
AB5 to stay that was considered safe from a
tsunami.
Before staying in Pangandaran, I made an
AB6 evacuation/anticipation plan in case of a
tsunami.
Before staying in Pangandaran, I sought
AB7 information about the danger of tsunamis from
a reliable source of information.
Appendix B
Table A3. Obstacle item parceling and theoretical justification.
Item Analytical Dimension Interpretation Theoretical Justification
Recent research identifies knowledge and
access to resources as important factors in
moving from intention to actual
Ob1 preparedness [56]. Another
- The tendency and capacity fiisaster—}-)repared}ness study alsg describes
Ob14: Information o . information seeking as an adaptive
- . to obtain information and . .
acquisition and time . . protective behavior, and a recent
o allocate time to important . . . .
availability . o meta-analysis examined the relationship
protective activities. : .
between risk perception and emergency
information-seeking behavior. Thus, the
Ob4 ability or tendency to acquire information
can be treated as preparedness-related
personal capacity [83].
Disaster-preparedness literature identifies
physical capability as part of a person’s
capacity to evacuate or assist others during
Ob2 an emergency. Because tsunamis may
Personal health-related involve short warning times, evacuation on
Ob23: Health-related routines that may support ~ foot to higher ground, or vertical
capacit or constrain the ability to evacuation when natural high ground is not
pacity undertake protective sufficiently accessible, evacuation planning
actions. must account for route accessibility,
walking speed, physical mobility, and the
Ob3 need for assistance [54]. Thus health-related
capacity as a condition can facilitate or
constrain protective action [55].
Availability of everyday Research on disaster preparedness
. . . fi ial h i ified fi ial i
Ob5 Ob5: Financial capacity inancial resources that identified financial costs as barriers to

preparedness.

may support or constrain

preparedness; thus, income affects whether
people achieve actual preparedness [56].
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