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ABSTRACT

Untact services have gained popularity across several areas of tourism as a fruitful strategy for companies in the recovery of

tourism after the pandemic's outbreak. The notion of untact service denotes services in which consumers can avoid physical
interactions thanks to advances in digital technologies. Through a combination of quantitative and qualitative analyses, this
study investigates the impact of cognitive and affective risk perception on customers’ behavior towards untact tourism in the
Vietnamese context, which has recently seen a fifth wave of the pandemic. We adopted an extended version of the Theory of

Planned Behavior (TPB), which unpacks people's decision-making into several psychological and behavioral components. The

results of this study have several contributions to offer to behavioral literature and the potential to help businesses make in-

formed decisions about their marketing and operations. This includes what actions and measures might be necessary to attract

and retain customers in the post-pandemic environment.

1 | Introduction

The adverse impacts of the COVID-19 pandemic have been
felt globally and have changed consumer behavior signifi-
cantly, especially in the service sector. This is mainly due
to the fear of infection risks (Bae and Chang 2021; General
Statistics Office of Vietnam (GSO) 2021; Mogaji et al. 2022).
Businesses and market researchers have since focused their
attention on optimal policies and strategies for the upcoming
future. In this context, the notion of untact service has been
growing in popularity, together with the use of expressions
like untact consumption, culture, marketing, recruiting, and
election (Lee and Lee 2020). Untact service is seen as a fruit-
ful strategy for companies working towards the recovery of
tourism after the pandemic's outbreak (GSO 2022). Indeed,
through untact service, consumers and personnel can avoid
physical interactions thanks to advances in digital technolo-
gies (Bordoloi et al. 2018): automated dispensers, self-service

counters and self-banking, online purchasing, and “unat-
tended” kiosks are all examples of untact services that com-
panies nowadays offer to attract new customers and, at the
same time, reduce costs.

Although this represents a major concern for governments
around the world, there is little research related to this topic;
moreover, the literature on this topic is highly fragmented
both graphically and in terms of time parameters. To fill this
research gap, we investigated the impact of an unexpected
global crisis, the COVID-19 pandemic, on risk perception and
customers’ behavior towards untact tourism. We consider
this specifically in the Vietnamese context, which offers a
highly relevant setting for examining tourism adaptation and
resilience. Home to around 99 million people (GSO 2022),
the country has rapidly developed into a top destination in
Southeast Asia, with UNESCO World Heritage sites like Ha
Long Bay and Hoi An, dynamic cities (e.g., Hanoi, Ho Chi
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Minh City), and diverse natural attractions (e.g., Sapa, Phu
Quoc). However, the COVID-19 pandemic severely disrupted
this growth, international arrivals plummeted from 18 million
in 2019 to just 3.8 million in 2020 (GSO 2021) due to health-
related safety concerns. In response, Vietnam demonstrated
effective crisis management and seized opportunities to pro-
mote domestic tourism, enhance digital transformation, and
introduce contactless services (Van et al. 2020). These shifts,
along with government-led “safe travel” initiatives, make
Vietnam a timely case for studying untact tourism and post-
crisis tourism innovation. Research on post-pandemic tourism
would help businesses make more informed decisions about
their marketing and operations. For instance, by considering
how customers perceive COVID-19-related risk, businesses
can better understand what measures might be necessary to at-
tract and retain customers in the post-pandemic environment.

This research aims to examine how risk perception influences
tourism-related behaviors during periods of unexpected crisis,
with a specific focus on the adoption of contactless services in
the Vietnamese tourism sector. This study investigates the dy-
namic relationship between perceived risk and behavioral adap-
tations among both consumers and service providers, ultimately
seeking to develop strategic recommendations for the industry's
resilience and innovation. From this objective, the following
research question emerges: How does risk perception during pe-
riods of unexpected crisis influence the adoption of contactless
tourism services among customers and providers in Vietnam, and
what strategic implications does this have for the industry's future
development?

To answer this research question, we adopt an extended version
of the Theory of Planned Behavior (TPB) to examine how risk
perception influences the adoption of contactless services in the
Vietnamese tourism sector. Using a mixed-methods approach,
we integrate quantitative survey data from 612 respondents
with qualitative insights from in-depth interviews with tourism
managers. This mixed-method strategy enables us to capture
both consumer attitudes and business perspectives, providing
a comprehensive understanding of behavioral adaptations to
pandemic-induced risk perception.

This study makes several significant contributions to tour-
ism and behavioral science literature. First, our study deepens
theoretical understanding of risk perception by clearly distin-
guishing between cognitive and affective risk dimensions, an
approach that remains underexplored in the context of untact
tourism. While previous studies often treated risk perception
as a unidimensional construct, our work highlights the impor-
tance of disaggregating rational evaluations from emotional
responses, offering a more nuanced perspective on traveler
decision-making. Second, the study contributes to the evolving
discourse on pandemic-era tourism behavior by focusing on the
later phase of the global crisis, a period characterized by behav-
ioral adaptation, risk habituation, and the emergence of new
travel norms. This contrasts with much of the existing literature,
which primarily reflects responses during the early, more uncer-
tain phases of the crisis. Third, by employing actual behavioral
data rather than relying solely on self-reported intentions, the
study enhances the empirical robustness of tourism research
and delivers actionable insights for businesses seeking to foster

resilience, technological adaptation, and service innovation in
high-risk contexts.

2 | Literature Review and Hypotheses
Development

2.1 | “Untact Tourism” and the Theory of Planned
Behavior (TPB)

Untact tourism refers to a form of travel experience in which
physical interactions between tourists and service providers
are minimized or entirely replaced through the use of digital
technologies and automated systems (GSO 2022). Rooted in
the broader concept of “untact service,” this approach lever-
ages innovations such as self-check-in kiosks, AI-powered
concierge systems, contactless payments, and app-based itin-
erary management to deliver seamless, technology-mediated
touchpoints throughout the tourist journey (Garcia-Madurga
and Grillo-Méndez 2023). Accelerated by the COVID-19
pandemic, untact tourism has rapidly shifted from a niche
convenience to a mainstream expectation, compelling des-
tinations and hospitality operators to reimagine service de-
livery in ways that prioritize both safety and efficiency (Bae
and Chang 2021). As untact tourism continues to reshape the
travel landscape, understanding how tourists form attitudes
and perceptions toward these technology-driven experiences
becomes increasingly critical. In this regard, the Theory of
Planned Behavior (TPB), originally proposed by Ajzen (1991),
provides a well-established theoretical framework for examin-
ing the psychological factors that shape individuals' attitudes
toward a given behavior.

In social sciences, numerous psychological factors have been
explored and analyzed to predict and explain consumer be-
havior. The Theory of Planned Behavior (TPB) is one of the
most widely used theoretical frameworks, especially in the
unpredictable context of crises, such as the COVID-19 pan-
demic. This model was introduced by Ajzen (1991) as an ex-
tension of the Theory of Reasoned Action (TRA) postulated
by Fishbein and Ajzen (1977). This comprises several inter-
connected constructs that explain human decision-making
pathways and subsequent actions. Attitudes (AT), as defined
by Manstead (2001), represent evaluative tendencies towards
an entity with varying degrees of favor or disfavor. These are
typically manifested through cognitive, affective, and behav-
ioral responses.

Ajzen (1991) further elaborates that an individual's atti-
tude toward an action reflects the extent to which they
view the behavior positively or negatively. Thompson and
Thompson (1996) characterize this as the evaluative measure
of one's favorable or unfavorable assessment of the conduct
in question. Subjective norms (SN) constitute the perceived
social pressures or influences to engage in specific behaviors
(Guo et al. 2024; O'Neal 2007). These norms reflect individu-
als’ perceptions of how their reference groups would evaluate
their engagement in particular actions or inactions. Perceived
Behavioral Control (PB) encompasses an individual's subjec-
tive assessment of the ease or difficulty associated with exe-
cuting a specific action or activity (Groot and Steg 2007). PB
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not only directly influences behavioral intentions but also
plays a moderating role, as individuals with higher perceived
control over behavior are more likely to develop strong inten-
tions to perform it (Hagger et al. 2022).

Behavioral intentions (BI) represent the mediating factor be-
tween attitudes and actual behavior, where an individual's per-
spective regarding an item influences their intention to use it,
which subsequently affects their actions (Rozenkowska 2023).
Bl is demonstrated to be strongly correlated with actual usage,
making it a key predictor of user behavior (Esfandiar and
Hadinejad 2025; Wu and Du 2012). While other factors may
play a role in shaping behavior, their influences are largely
mediated through BI, reinforcing its central role in decision-
making processes (Davis et al. 1989; Guo et al. 2024). Finally,
Behaviors (BH) represent the culmination of these factors,
establishing that the most robust predictor of actual conduct
is an individual's intention to act (Fishbein and Ajzen 2011;
Villacé-Molinero et al. 2021). Accordingly, in the TPB frame-
work, behavior is the ultimate outcome of the interplay be-
tween AT, SN, PB, and BI, highlighting the dynamic process
through which psychological factors translate into observable
actions.

2.2 | TPB Framework in the Tourism Sector

In the tourism sector, the TPB has been widely applied to ex-
plain travelers' decision-making processes, particularly in
response to external factors such as safety concerns and un-
certainties (Guo et al. 2024; Han et al. 2017). Indeed, with the
global expansion of tourism, there has been an increasing focus
on safety and potential risks associated with the travel experi-
ence (Liu et al. 2024). Since tourist choices often involve varying
levels of perceived risk (Hiisser et al. 2024), we integrate risk
perception into the TPB framework for a better understanding
of how tourists assess potential threats and adjust their behav-
ior accordingly. Risk perception is considered inherently plas-
tic, meaning that people's experiences and perceptions of risk
may vary across different sociocultural systems (Douglas and
Wildavsky 1982) and can be shaped, modified, and integrated
(Williams et al. 2022). This aspect has been a key concern in
previous tourism studies (Pappas et al. 2021; Zhong et al. 2024).
When deciding where to go and how to get there in the face of
unknown dangers, travelers' decisions regarding destinations
and modes of transport might be greatly impacted by concerns
for their own safety (Chen et al. 2026). As a result of tourism'’s
experiential and intangible nature, people tend to perceive risks
as unpredictable and difficult to control (Chen et al. 2026; Fuchs
et al. 2013). When individuals perceive that an activity poses a
risk that exceeds their subjective threshold of acceptability, they
may opt to forgo travel altogether (Hua et al. 2025).

2.3 | Hypotheses Development

In this study, building upon the work of Bae and Chang (2021),
we classified risk perception through two main types including
Cognitive and Affectiverisk perception. Cognitive Risk Perception
(CR) refers to an individual's assessment of the likelihood that
they would be exposed to hazards and threats (Reisinger and

Mavondo 2005). This is a key component in health behavior
theories, influencing how people respond to perceived threats
(Chien et al. 2017; Li et al. 2024). For instance, during the pan-
demic, CR of individuals significantly impacted their engage-
ment in preventive behaviors (Zhong et al. 2024). Affective risk
perception (AR), in contrast, regards an individual's concerns
or worries about their exposure to danger (Slovic et al. 2004).
Its focus is on the emotional component of risk perception and
how it influences a person's behavior, rather than its cognitive
basis (Jeong et al. 2022). This style of information processing is
rapid, intuitive, parallel, and spontaneous, and takes minimal
cognitive effort (Lai et al. 2025). Given the effectiveness of TPB
and the importance of risk perception in this context, our study
extends this theoretical framework to include two new variables
of risk perception to provide a comprehensive model for un-
derstanding the progression from attitudes to actual behavior,
through various psychological and social mediators.

The relationships between risk perception and AT, SN, PB, and
BI within the TPB model have been documented in previous re-
search. Research indicates that risk perception significantly in-
fluences tourists’ attitudes toward travel, as individuals evaluate
potential dangers before making a decision. When risk percep-
tion is high, tourists are more likely to develop negative attitudes
toward travel, associating it with uncertainty and potential harm
(Williams et al. 2022). Conversely, individuals tend to have more
positive attitudes, viewing travel as a safe and enjoyable activity
with a low perception of risk (Zheng et al. 2021). Furthermore,
perceived risk also affects SN, as individuals' travel decisions are
influenced by the opinions and concerns of their social circles
(Guo et al. 2024). If family, friends, or media portray travel as
unsafe, individuals may experience social pressure to avoid it
(Williams et al. 2022). On the other hand, if social groups em-
phasize travel safety as a necessity, individuals may feel more
encouraged to engage in tourism despite potential risks (Fuchs
et al. 2024).

In addition, PB over the travel decisions of individuals could
be diminished by a high-risk perception, making them feel less
capable of managing potential travel-related threats (Chien
et al. 2017; Wang and Petrick 2025). In fact, when travelers per-
ceive a destination as risky, they may feel unprepared to handle
uncertainties, such as health threats, financial losses, or unex-
pected disruptions (Chen et al. 2026). This reduced confidence
often leads to lower travel intentions, as individuals prioritize
situations where they feel more in control (Huang et al. 2023).
Ultimately, it is supposed that risk perception has a negative
influence on BI, as individuals assess the risks and benefits
of travel before making a final decision (Hiisser et al. 2024).
Therefore, travelers may intend to postpone or cancel trips due
to safety concerns (Yang et al. 2020). Based on these studies, we
develop the first hypotheses, set as follows:

H1a. Cognitive risk perception has a significant relationship
with the attitude of customers in using untact tourism.

H1b. Affective risk perception has a significant relationship
with the attitude of customers in using untact tourism.

H2a. Cognitive risk perception has a significant relationship
with the subjective norms in using untact tourism.
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H2b. Affective risk perception has a significant relationship
with the subjective norms in using untact tourism.

H3a. Cognitive risk perception has a significant relationship
with the perceived behavioral control of customers in using untact
tourism.

H3b. Affective risk perception has a significant relationship
with the perceived behavioral control of customers in using untact
tourism.

Hd4a. Cognitive risk perception has a significant relationship
with the behavioral intention of customers in using untact tourism.

H4b. Affective risk perception has a significant relationship
with the behavioral intention in using untact tourism.

Regarding core variables of the TPB model, AT, SB, and PB
have been validated as powerful predictors of behavioral inten-
tion and actual behavior in tourism (Ulker-Demirel and Ciftci
2020; Rozenkowska 2023; Liu and Park 2024). For instance, Qiu
et al. (2022) extended the TPB by incorporating environmen-
tal awareness and sustainable destination images, finding that
these factors significantly influence tourists' intentions toward
sustainable tourism. Similarly, Wang and Petrick (2025) inte-
grated self-congruity theory with TPB and demonstrated that
these factors significantly influence tourists’ pro-environmental
behavioral intentions in heritage tourism. More recently, a study
by Liu et al. (2024) explored tourists' intentions to engage in
digital-free tourism experiences and highlighted the predict-
able roles of tourists' AT, SN, and PB over their ability to dis-
connect. Another study by Liu and Park (2024) investigated how
metaverse tourism experiences influence actual travel inten-
tions and confirmed the roles of these variables in shaping tour-
ists’ real-world travel intentions and behaviors. Research also
explored the mediating role of BI between these three variables
and actual behavior—the final action of the decision-making
process. When a person has high intentions for an action, it is
more probable that they will carry it through (Ajzen 1991; Wu
et al. 2021). From the previous research, the following hypothe-
ses are developed:

HS5. Attitude has a significant relationship with the behavioral
intention of customers in using untact tourism.

H6. Subjective norm has a significant relationship with the be-
havioral intention of customers in using untact tourism.

H7. Perceived behavioral control has a significant relationship
with the behavioral intention of customers in using untact tourism.

HS8. Behavioral intention has a significant relationship with the
behavior of customers in using untact tourism.

Taken together, these two sets of hypotheses reflect the theo-
retical model represented in figure 1, which was originally pro-
posed by Bae and Chang (2021).

Bae and Chang (2021) investigated a similar research question to
ours, namely, the impact of risk perception on behavioral inten-
tion towards untact tourism in the early stage of the pandemic

in Korea. Our aim is to evaluate this issue in a different context
and period, that is, the fifth wave of the pandemic in Vietnam.
Moreover, the model of Bae and Chang (2021) did not consider
“Behavior” (BH) as a central component to be investigated.
Including this variable in the analysis seems important to assess
how people's actual behavior is influenced by risk perception,
AT, SN, and PB.

3 | Methods

This study focuses on Vietnamese tourism, which is one of the
fastest-growing tourism markets in Southeast Asia and experi-
enced severe disruptions during the pandemic (GSO 2021). This
has resulted in increasing health concerns and changes in con-
sumer behavior. The rise of untact tourism—which leverages
digitalization, automation, and self-service options—became
a key strategy for both businesses and travelers seeking safer
alternatives (Ghaderi et al. 2022). Given Vietnam's widespread
smartphone usage, advanced e-commerce infrastructure, and
government-led digital transformation initiatives (International
Trade Administration 2021), untact tourism emerged as a via-
ble solution. This context makes for a compelling study that we
might better understand how risk perception influences travel
behavior and how businesses can enhance their performance
after a disruption.

Our research design makes use of a sequential mixed-methods
approach of data collection and analysis, involving both quantita-
tive and qualitative methodologies. This approach is supported by
pragmatic and theoretical considerations, among which is the be-
lief that a combination of different methods would provide a more
comprehensive understanding of this complex research topic
(Nastasi et al. 2010). Initially, we employed Structural Equation
Modeling (SEM) for quantitative analysis to examine the rela-
tionships between variables. SEM is a multivariate statistical
technique that enables the simultaneous examination of multiple
dependent relationships while accounting for measurement er-
rors (Maruyama 1997). The technique is well-suited to this study
as it allows for comprehensive model testing, incorporating direct
and indirect effects among variables in a complicated research
model (Hoe 2008). Additionally, SEM provides robust model fit
evaluation using indices like comparative fit index (CFI), Tucker-
Lewis index (TLI), and root mean square error of approximation
(RMSEA), ensuring the validity of the findings.

Based on the literature review and the research model (Figure 1),
a questionnaire survey was developed with a 5-point Likert scale
derived from Gebretsadik et al. (2021), Tadese et al. (2021), and
Wong et al. (2020), in their pioneering recovery study. The recov-
ery dimension scales were adjusted to apply to the Vietnamese
tourism market. This includes 49 items that were used in this
study to measure 7 variables. The survey was conducted by
the authors between January and April 2022 through Google
Forms on consumer forums, as well as traveling fan pages on
Facebook and other personal connections of the authors to get
a wider reach.

This period marked the fifth wave of the pandemic in Vietnam
when vaccines were released and widely deployed, and people
were equipped with a certain amount of knowledge related to
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the epidemic (World Bank 2023). In addition, this also presents
a “new normal” transition, whereby society expects restoration
of daily life with minimal disruption. This phase notices the
significant shifts in customer awareness and behavior as they
remained cautious after the epidemic, while simultaneously ex-
pressing high demand for social activities, especially tourism,
after a long period of restriction (Nguyen-Anh et al. 2023). To
calculate the appropriate sample size, we followed the method
proposed by Hair et al. (2012). The ratio of the number of obser-
vations to one variable (k) is: 5/1 or 10/1. The formula to deter-
mine the minimum sample size for the model is as follows:

n=10% 7 p
j=1

where n: minimum sample size, m: total items built for each
variable in the questionnaire, p: total observed variables in the
research model.

The research model has 7 observed variables; each variable has 7
items in the measured scale, choose k =10/1, then the minimum
sample size is:

n=10% ! 7 =490 (respondents)
j=1

The final count resulted in 986 respondents and 612 usable val-
ues. These were input into the SPSS software with the AMOS

package to analyze after filtering out the space and missing
values. The sample shows no significant difference between

Cognitive risk
perception

Affective risk
perception

Perceived
behavioral
control

FIGURE1 | Research model (adapted from (Bae and Chang 2021)).

TABLE1 | Results of the reliability test.

male and female respondents. Most participants are young (18-
35years old) and have a regular monthly income. Their marital
status is diverse, with more than half being married, while the
rest are either single or in a stable relationship. The main level of
education of the sample is college or university; nearly 60% had
a bachelor’s degree, followed by postgraduate and high school.

The use of qualitative methods in the second phase of the re-
search helped us to elaborate, enhance, clarify, confirm, and
illustrate the findings from the quantitative phase. A semi-
structured interview was conducted by the authors between
May and June 2022 with five participants from different com-
panies for insightful qualitative methodology (Yin et al. 2019).
Interviews were conducted virtually to accommodate ongoing
COVID-19 safety measures and lasted approximately 45-60 min
each. The qualitative data collected have been then analyzed
through the MAXQDA software (Réddiker and Kuckartz 2020).

4 | Analysis of the Results

4.1 | Quantitative Analysis

4.1.1 | Reliability Test Analysis

All seven factors in the reliability analysis, including CR, AR,

AT, AN, PB, BI, and PH, have Cronbach's Alpha values greater
than 0.5. The values of Cronbach's Alpha and F-test Sig. for all

Behavioral
intention

:

Variables Cronbach's Alpha Mean Variance F Sig.

CR 0.824 3.689 0.057 65.770 0.000
AR 0.914 3.919 0.002 6.418 0.000
AT 0.649 3.686 0.215 156.715 0.000
SN 0.803 2.812 0.055 46.689 0.000
PB 0.924 3.492 0.011 22.440 0.000
BI 0.667 2.901 0.025 17.101 0.000
BH 0.926 2.279 0.004 8.231 0.000

Note: AR, affective risk perception; AT, attitudes; BH, behaviors; BI, behavioral intention; CR, cognitive risk perception; PB, perceived behavioral control; SN,

subjective norms.
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variables are also validated (see Table 1). This means that the
items in the questionnaire used to measure the six factors in the
research model have good internal consistency and are closely
correlated with each other.

4.1.2 | Exploratory Factor Analysis (EFA)

46 out of 49 items correlated equal to or more than 0.3 with at
least one other item, indicating reasonable factorability. The
Kaiser-Meyer-Olkin measure of sampling adequacy was 0.917,
which is above the recommended value of 0.6. The Bartlett's test
of sphericity was significant (2 (1106) =1902.295, p <0.05), and
the commonalities were all above 0.5, indicating that each item
shared some common variance with other items (Fabrigar and
Wegener 2012) (Table 2). Based on these results, factor analysis
was deemed suitable for all 49 items.

After conducting an EFA on all seven variables (including de-
pendent and independent variables), a total of six items were
eliminated because they did not contribute to a simple factorial
structure and had a primary factor loading below 0.4. These
items are CR2, AT4, ATS5, SN5, BI2, and BI6 (see Table 3).

Advancements in factor analysis and structural equation
models have pointed out that EFA includes error in the cor-
relation between variables, while CFA does not (i.e., error is
a separate term in the equation) (Marsh et al. 2014). Thus, we
used CFA after EFA to gain a better validity determination of
the model.

4.2 | Confirmatory Factor Analysis

We ran the models, for goodness-of-fit statistics analysis, respec-
tively from one- to seven-factor model to identify the best model
for analysis. The goodness-of-fit statistics were obtained after the
models were estimated. The seven-factor model has the lowest
RMSEA, AIC, and BIC values (see Table 4). Furthermore, CFI
and TLI, which should ideally be greater than 0.9 (Barrett 2007),
are lower for all the examined models except for the seven-factor
model. Thus, the seven-factor model appears to be the best
model to be further analyzed.

Regarding the Confirmatory Factor Analysis estimates,
Table 5 shows the estimated value of each item; these values
should be equal to or more than 0.5 to express the consistency
with the factor, and the p-value should be less than 0.05 to be
validated.

TABLE 2 | Results from the KMO and Bartlett's test.

Kaiser-Meyer-Olkin measure of sampling 0.917
adequacy
Bartlett's test of sphericity Approx. 1902.295
Chi-Square
df 1106
Sig. 0.000

The CFA estimates increase the level of significance when elim-
inating the items from the factors. The estimated value of six
factors (CR2, AT4, ATS5, SN5, BI2, and BI6) is lower than 0.5,
while the p-value was higher than 0.05.

4.3 | Structural Equation Modeling Analysis
and Hypothesis Testing

Table 6 shows the analyzed results from 43 selected items for the
research model.

o Chi-square test (¥2): The x2 test would be excellent for op-
timal fitting of the chosen SEM, with x2/df ratio less than
3 and p-value less than 0.05 (Kline 2016). The result shows
that x2/df equal to 2.062 and p-value =0.000, which indi-
cates acceptance for this structural model.

e Root means square error of approximation (RMSEA):
RMSEA is more sensitive to sample size than the x2 test and
is excellent for discovering model misspecification fitting
(Chen et al. 2010). Following (Kline 2016), the ideal value
of RMSEA is less than 0.05 and in this model, this value is
equal to 0.042, which is arguably a significant result.

o Comparative fit index (CFI): The CFI's value varies from 0.0
to 1.0 and in reality, the CFI should be near to or greater
than 0.95 (Hu and Bentler 1999). The CFI analyzed above is
0.951>0.95, which is significant for the model.

o Tucker-Lewis's index (TLI): According to (Kline 2016), a TLI
of >0.90 is considered acceptable. In this research analysis,
the value of TLI is 0.947, which shows the validity of the
model.

Statistically, the hypotheses are validated only if the p-value is
less than 0.05. Because the p-values are higher than 0.05, there is
not enough evidence to prove the relationship between variables
of hypotheses 1b, 2b, 3b, and 4b. In other words, this analysis
cannot confirm a significant relationship between AR and other
variables (AT, SN, PB, and BI). Other hypotheses, however, are
supported and show positive linear regression relationships (see
the Discussion for further details) (Table 7).

The linear relationships between variables are shown in
Figure 2. Here, the dashed arrows indicate rejected hypotheses,
while the solid arrow line shows the supported hypotheses with
statistical indicators in the research model.

4.4 | Qualitative Analysis

Between May and November 2022, we conducted in-depth
interviews with 5 participants with managerial positions in
their companies and with 3.5-7 years of experience in tourism-
related sectors. The area and target market are in the popular
tourist destinations of Vietnam such as Da Nang, Ha Long,
and Nha Trang. The interviews covered a variety of topics
relating to the company's response to the pandemic, ranging
from planned management strategies to the development of
new products and services, as well as challenges that the com-
pany had to face and recommendations for future businesses.
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TABLE 3

Component matrix.

Comp. 1

Comp. 2

Comp. 3

Comp. 4

Comp. 5

Comp. 6

Comp. 7

CR1
CR2
CR3
CR4
CR5
CR6
CR7
AR1
AR2
AR3
AR4
AR5
ARG6
AR7
AT1
AT2
AT3
AT4
ATS5
AT6
AT7
SN1
SN2
SN3
SN4
SN5
SN6
SN7
PB1
PB2
PB3
PB4
PB5
PB6
PB7
BI1
BI2
BI3

0.611
0.056
0.609
0.561
0.632
0.645
0.624

0.732
0.783
0.757
0.825
0.834
0.812
0.810

0.613
0.690
0.632
0.032
0.002
0.634
0.648

0.525
0.508
0.558
0.471
0.072
0.587
0.601

0.555
0.562
0.578
0.591
0.535
0.571
0.600

0.547
0.122
0.616

(Continues)
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TABLE 3 | (Continued)

Comp. 1 Comp. 2 Comp. 3 Comp. 4 Comp. 5 Comp. 6 Comp. 7
BI4 0.568
BI5 0.625
BI6 0.015
BI7 0.576
BH1 0.518
BH2 0.494
BH3 0.456
BH4 0.513
BHS5 0.518
BH6 0.515
BH7 0.516

Note: Extraction method: Principal component analysis. The items highlighted in bold indicate those that did not contribute to a simple factorial structure. A

comprehensive list of these items can be found in the accompanying script.

According to the responses of the participants, although all
companies have been heavily affected by the COVID-19 pan-
demic, not all companies have well-structured contingency
plans to implement immediately after social distancing regu-
lations were developed to confront the pandemic. Results are
shown in Table 8.

4.4.1 | Response to COVID Pandemic
and Specific Strategies

Most of the participants shared plans about digitalization,
particularly moving online for activities such as internal com-
munications, meetings, marketing, and sales activities. In ad-
dition, cutting down staff or switching to short-term labor is
also a widely applied strategy to limit the costs for the company.
Besides, some other methods are applied, such as applying for
government aid packages, saving costs, and focusing on cus-
tomer relationship management during the pandemic.

Digitalization as well as promotions and discounts for custom-
ers have been specifically prioritized. Short-term goals and
market research are gaining attention so that companies can
achieve more effective results and evaluate growth strategies
in the near future when we consider the possibility of sudden
disruptions.

4.4.2 | New Products and/or Services and Their
Performance

During the pandemic, the sales were mainly aimed at min-
imizing the interactions between customers and sellers to
ensure the health and safety of customers and staff. Those in-
cluded automation machines, self-services, shifting from tra-
ditional sales to online sales, or adjusting the menu to better
suit the new demands of customers. Those new products or
services are mostly built from market research or customer

contributions. Initially, they were not effective in terms of
business, but the companies still received positive feedback
from the customers who have experienced such products and
services. As a result, these changes have had a positive impact
on the company's subsequent growth.

4.4.3 | Strategy Evaluation and Recommendations

Strategies or actions that were undertaken by companies had
both strengths and weaknesses. The primary observable weak-
ness is the limited budget. The losses during the pandemic pe-
riod meant that managers did not have the budget to carry out
the innovation of products. Following this, even if the demand
of the customers was large, the companies did not always have
the availability of goods and services to meet such demand,
which led to lost sales. Finally, when converting from traditional
business to online sales, the problem of counterfeit goods is also
a real concern, as it can affect a brand's reputation, thereby di-
rectly affecting productivity as well as official distribution com-
pany sales.

However, these strategies saved a significant amount of money
for the company. The reduction of employee numbers or the
launch of new products and services more closely related to
customer needs has allowed the companies to operate more ef-
fectively, gain a competitive advantage in differentiation, and
diversify products. Especially relevant are improvements in the
process of reaching customers and enhancing brand equity, as
well as strengthening customer relationships.

Based on practical experience and results, the interviewed man-
agers gave recommendations that can be applied in case of fu-
ture disruptions. These include transforming to digitalization,
focusing on innovation, and adopting active and flexible man-
agement to “improvise” in case of contingencies. As for the im-
plementation of strategies, measurement, assessment, and risk
management should also be carried out in parallel.
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TABLE 5 | Factor estimates with maximum likelihood estimates.
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+ Q ¥ o <3
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= s ¥ 8 S S|3
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o
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= E
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o
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TABLE 5 | (Continued)

Estimates S.E. C.R. p value

Bl4 < PI 1.143 0.066 17.444 ok
BI3 « PI 1.273 0.068 18.795 ok
BI2 « PI 0.225 0.098 2.301 0.021
BI1 < PI 0.955 0.061 15.662 ook
BH7 < BH 1.000

BH6 <« BH 0.995 0.036 27.536 ok
BHS5 « BH 0.890 0.036 24.530 ok
BH4 < BH 0.999 0.036 27.413 ok
BH3 <~ BH 0.869 0.034 25.504 ok
BH2 < BH 0.950 0.042 22.772 ok
BH1 « BH 0.838 0.041 20.483 ok

Note: The bold values represent items with estimated values less than 0.5 and
p-values greater than 0.05. A complete list of these items is also available in the
script.

TABLE 6 | Model indicators from SEM analysis.

RMSEA

x2/df  Probability level  (90% CI) CFI TLI

2.062 0.000 0.042 0.951  0.947

5 | Discussion and Conclusions
5.1 | Discussion

We investigated the relationship between cognitive and affective
risk perception (CR and AR) and core variables within the TPB
framework (attitudes, subjective norms, perceived behavioral
control, behavioral intention, and behaviors) in an unexplored
context, namely the use of untact tourism in Vietnam during the
fifth wave of the COVID-19 pandemic.

Firstly, the set of hypotheses Hla, H2a, H3a and H4a expected
significant relationships between CR and AT, SN, PB, and BI.
Our results support these hypotheses, which were also con-
firmed by previous studies (Ajzen 1991; Bae and Chang 2021;
Barrett and Feng 2021; Long and Khoi 2020; Van et al. 2020).
This finding means that individuals who perceive higher cog-
nitive risks are more likely to develop cautious attitudes, be
influenced by social norms, feel a greater need for control over
their travel decisions, and ultimately exhibit stronger behav-
ioral intentions toward untact tourism as a safer alternative.
In fact, during the pandemic, some people had proactively
avoided prospective losses and had a more cautious attitude
towards the disease outbreak than others (Zhong et al. 2024).
For such people with higher cognitive perceived risk, activ-
ities involving untact tourism would be particularly attrac-
tive during the economic recovery and individuals would be
more supportive and involved in this type of travelling (Liu
et al. 2024). Moreover, after the global crisis, activities grad-
ually reopened with measures to ensure safety for custom-
ers' health (Villacé-Molinero et al. 2021). Accordingly, when

tourists perceive that the benefits outweigh the risks from the
use of services, the greater the cognitive perceived risk of indi-
viduals, the more willing they are to engage in the use of those
services. This supports the argument that risk perception does
not always deter engagement but can instead drive interest
in alternative, safer tourism formats, especially during peri-
ods of heightened uncertainty and economic recovery (Lobb
et al. 2007; Sterman and Dogan 2015; Yang et al. 2021).

Secondly, regarding the set of hypotheses on AR (H1b, H2b,
H3b, and H4b), the results do not support our initial hypoth-
eses, revealing no significant relationship between AR and
other variables in the research model. Although the results are
inconsistent with our hypotheses, the findings are in line with
previous studies (Chen et al. 2026; Loewenstein et al. 2001;
Schmiege et al. 2009), which highlight the responses of affec-
tive perception to risk. For example, fear or anxiety is highly
subjective and does not always influence behavioral change,
especially when individuals have adapted their emotional
responses during a long period of crisis (Miao et al. 2022;
Slovic 2000). High AR, in a traditional view, is strongly as-
sociated with avoidance intention (Jeong et al. 2022; Sheeran
et al. 2014; Slovic et al. 2004). Interestingly, however, our re-
sults suggest that a high perception of AR does not lead to
changes in intention to use untact tourism. This is because,
based on an acceptable level of internal risk perception, peo-
ple tend to regulate their behaviors accordingly (Dryhurst
et al. 2022). Indeed, in the fifth wave of the pandemic, famil-
iarity with the virus, vaccine coverage, and government safety
measures may have reduced emotional sensitivity to risk,
leading individuals to perceive untact tourism as a manage-
able alternative rather than an avoidance trigger.

Additionally, research from Pyszczynski et al. (2021) indicates
that when individuals repeatedly confront mortality threats,
they may develop psychological resilience, resulting in be-
havioral normalization over time. Similarly, Stechemesser
et al. (2023) also suggest that prolonged exposure to health
threats leads to emotional desensitization and behavioral nor-
malization. Aligning with these studies, it can be said that,
as travelers in Vietnam had already adapted to the presence
of COVID-19, the psychological salience of risk emotions has
been reduced in their decision-making process. Our find-
ings are in contrast with the similar research of Bae and
Chang (2021), which was employed during the second wave of
the pandemic and pointed out that AR has a strong impact on
AT, SN, PB, and BI. In this period, uncertainty surrounding
vaccine efficacy and the emergence of new variants intensified
fear-based decision-making, reinforcing the impact of affec-
tive risk on behavioral responses. This difference has high-
lighted the context-dependent nature of the TPB (Ajzen 2011;
Han et al. 2017) and involves the role of risk perception over
time (Zhong et al. 2024).

Thirdly, our results support hypotheses H5, H6, H7, and HS,
showing that AT, SN, and PB positively influence BI, while BI,
in turn, positively affects BH. These findings are consistent
with earlier TPB studies' findings, such as Huang et al. (2020)
and Huang et al. (2014), where people's BI toward untact
services were influenced by their assessment of the activ-
ity, identification based on the community's culture, and the
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TABLE 7 | Results of causal relationship analysis.

Hypothesis Causal relationship Estimate S.E. C.R. p-value Hypothesis testing
la AT <« CR 0.610 0.042 14.537 ok Supported
1b AT « AR 0.037 0.044 0.839 0.401 Not supported
2a SN « CR 0.305 0.054 5.646 o Supported
2b SN <« AR —0.078 0.064 —1.226 0.220 Not supported
3a PB < CR 0.427 0.050 8.572 ok Supported
3b PB < AR 0.025 0.057 0.442 0.659 Not supported
4a BI « CR 0.096 0.044 2.193 0.028 Supported
4b BI « AR —0.055 0.038 —1.457 0.145 Not supported
5 BI <« AT 0.164 0.040 4.058 ok Supported
6 BI « SN 0.147 0.028 5.300 ok Supported
7 BI «PB 0.259 0.032 8.136 R Supported
8 BH « BI 0.522 0.062 8.391 ook Supported
Note: The bold values denote the p-values associated with unsupported hypotheses, specifically those with p-values exceeding 0.05.
Hla HS5
B=0.61%+* B=0.164%*+
Cognitive /
Risk /
Perception H4a
B =0.096%**
H3a K H2a
p=0427** 1 p0305%**
g Subjective H6 Behavioral HS .
Norms f=0.1477% intention B=0.522%** Behavior

Affective
Risk
Perception

Perceived
behavioral

control

FIGURE2 | Research model with path relationship among variables.

competence of those participating's perception of untact tour-
ism. In other words, individuals' confidence in their ability to
travel safely, along with social influences and personal eval-
uations, play crucial roles in shaping travel intentions during
global crises. These studies underscore the importance of
understanding the psychological determinants that drive con-
sumer adoption of contactless services, especially in the evolv-
ing landscape of tourism (Liu and Park 2024; Liu et al. 2024).
In our study, PB has the strongest influence, followed by AT
and SN. However, a study by Boguszewicz-Kreft et al. (2020)
examined intentions to participate in medical tourism across
three countries and found that AT was the most significant
predictor. Another research by Qiu et al. (2022) extends the
TPB to predict tourists' pro-environmental intentions and in-
dicates that SN has the most substantial impact. Collectively,

H7
B=0.205%**

these findings highlight the dynamic applicability of the TPB
framework in understanding travel behaviors when the global
crisis happens.

Finally, our analysis points out that AT, SN, and PB all play a
mediating role between CR and BI, and these results align with
studies of Agapito et al. (2013), Bae and Chang (2021), and Park
et al. (2017). That is, individuals who estimated a higher cognitive
risk had more positive AT, SN, and PB regarding untact tourism,
and consequently higher BI. This further posits that these factors
serve as crucial psychological mechanismsinfluencing individuals'
decision-making processes (Ajzen 1991). The mediating role of AT
suggests that CR drives Bl more strongly when it is filtered through
individuals' cognitive assessments of untact tourism. Shin and
Kang (2020) also supposed that perceived safety and convenience
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TABLE 8 | Results of qualitative analysis.

Code system Company A Compnay B Company C Company D Company E

Response to COVID-19 pandemic
Saving
Apply for government aid u

Cut down staff and/or use short-term
employees

Adjust business effort distribution

Digitalization—Online meeting

Digitalization—Online marketing

Digitalization—Online sale

Customer Relationship Management
Specific strategy

Focus on short-term goals

Online marketing

Digitalization

Customer's research for a recovery
strategy

Promotions and discounts for
customers

Comply with the government's
regulation

New products/services' performance
Not effective initially
Customers' satisfaction
Positive impact to company's growth
Opinion from customers
New products/services
Menu adjustment
Self-services (untact service)
Online services u
Automation
Strategy's weakness
Low profit
Lost of sale

Reputation is easily impacted by fake
products

Limited budget u u u
Strategy's strengths
Saving

Easier operations

(Continues)
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TABLE 8 | (Continued)

Code system Company A

Compnay B

Company C Company D Company E

Differentiation

Approach more customers
Diversified products

High revenue and/or save costs

Brand's equity and customers
relationship

Recommendation
Active and flexible management
Strategy evaluation =
Risk management
Innovations and Creativity
Online business and digitalization

Comply government's regulation

can significantly influence consumer adoption of technology-
mediated services after a global crisis. Furthermore, the relation-
ship between CR and BI formation is immediately driven by SN
as consumers' reliance on social validation—whether from peers,
family, or digital sources—was heightened by the crisis when en-
gaging in travel-related activities (Fuchs et al. 2024), leading to an
effect on tourism choices, particularly in response to health risks
(Williams et al. 2022). Additionally, the mediating role of PB high-
lights the importance of perceived accessibility and self-efficacy in
adopting Bl in digital service adoption (Ribeiro et al. 2022). If indi-
viduals perceive untact tourism as having too complex technology
or being unaffordable, their BI weakens despite a favorable attitude
or strong social influence (Cheng et al. 2023).

5.2 | Theoretical Contribution

Our study has several theoretical contributions. First, we pro-
vide substantial theoretical implications by developing a com-
prehensive framework and validated measurement scales for
assessing perceived risks and their impact on both behavioral
intention and actual behavior in the context of untact tourism.
By extending the Theory of Planned Behavior (TPB) to incorpo-
rate cognitive and affective risk perceptions, this research en-
hances understanding of how consumers navigate uncertainty
in a global crisis. Unlike traditional TPB applications that focus
primarily on intention, this study reinforces the direct link be-
tween intention and behavior, offering a more holistic perspec-
tive on consumer decision-making. Furthermore, by introducing
validated scales specifically designed for the untact tourism con-
text, this study addresses a significant gap in the measurement
literature, providing future researchers with robust and replica-
ble instruments that can be applied across different cultural and
crisis settings. The integration of both cognitive and affective
dimensions into a single unified framework also represents a
meaningful theoretical advancement, as it acknowledges that
consumer decision-making is driven not only by rational evalu-
ation but also by emotional responses (Garcia-Milon et al. 2020;

Godovykh and Tasci 2022), particularly in high-uncertainty en-
vironments such as those created by global pandemics.

Second, this study highlights the evolving nature of risk percep-
tion throughout different phases of crisis disruption, demonstrat-
ing that cognitive and affective risks exert distinct influences on
decision-making at various stages. This contributes to a more
dynamic understanding of consumer behavior under uncer-
tainty, further confirming that risk perception is not static but
fluctuates over time in response to changing situational condi-
tions. In this regard, the findings challenge the conventional as-
sumption embedded in many behavioral models that treat risk
perception as a fixed construct (Fuchs et al. 2023; Liu-Lastres
et al. 2024) and instead call for a more temporally sensitive the-
oretical approach. By capturing tourists' perceptions specifically
during the late-crisis stage, this study reveals how the gradual
easing of pandemic restrictions shapes a distinctive psycholog-
ical landscape in which both lingering fear and renewed travel
optimism coexist. This nuanced insight contributes to a broader
theoretical conversation about how consumers recalibrate their
risk evaluations as crises evolve, offering scholars a more gran-
ular and temporally grounded framework for understanding
behavioral change under prolonged disruption. Moreover, the
distinction between cognitive and affective risk pathways iden-
tified in this study provides a conceptual foundation for future
research examining how different types of risk stimuli activate
different psychological mechanisms in tourism consumption
contexts.

Third, by investigating the Vietnamese tourism industry in
the late-crisis stage, this study expands the literature on sus-
tainable tourism, positioning untact tourism as a long-term
adaptive strategy in anticipation of future crises. As predicted,
there would be an increasing frequency of global disruptions
(Trisos et al. 2020), further highlighting the necessity for busi-
nesses and policymakers to invest in digital tourism solutions
that minimize physical contact while maintaining service
quality. In this context, untact tourism is not merely a reactive
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response to the COVID-19 pandemic but rather a proactive and
sustainable model that aligns with broader trends in digital
transformation and responsible tourism development. By sit-
uating the study within the Vietnamese context, this research
also contributes to the growing body of literature on tourism
behavior in emerging economies, where digital infrastruc-
ture and consumer readiness for technology-mediated ser-
vices may differ significantly from Western contexts (Nguyen
et al. 2023). This geographical contribution is particularly
valuable as it challenges the tendency in tourism research to
generalize findings from developing markets and underscores
the importance of context-specific theoretical frameworks.
Furthermore, the findings reinforce the argument that sus-
tainable tourism recovery requires not only environmental
considerations but also technological resilience (Wang and
Petrick 2025), encouraging scholars to broaden the conceptual
boundaries of sustainability in tourism to encompass digital
and crisis-adaptive dimensions (Rodrigues et al. 2023).

Ultimately, the methodological approach, combining an ex-
perimental framework with in-depth interviews with manag-
ers in tourism, offers a dual perspective that enhances both
theoretical and practical insights and provides a foundation
for future studies on risk perception and behavior with tour-
ism models.

5.3 | Practical Contribution

Besides theoretical implications, this study also has practical in-
sights into the tourism industry. In a global crisis, products or
services that meet people's demands of limiting perceived dan-
gers can represent a paradigm shift, influencing their intention
and behavior in traveling. Remarkably, these products and ser-
vices can deliver a high degree of personalization rather than
short-term alternatives. The higher the cognitive risk perception
of individuals, the more likely they are to engage in this type
of tourism for their safety. Practically, tourism operators should
invest in understanding the psychological profile of their target
customers, particularly distinguishing between those driven by
cognitive risk concerns and those influenced by affective re-
sponses such as fear or anxiety. Tailoring service offerings to ad-
dress both dimensions, for instance, through transparent health
and safety communications alongside emotionally reassuring
brand messaging, can significantly enhance customer confi-
dence and drive post-crisis recovery. By aligning service design
with the dual nature of risk perception, businesses can position
untact tourism not merely as a crisis response, but as a competi-
tive differentiator that builds long-term customer loyalty.

Furthermore, there are a variety of recommendations related
to agile management, innovation, and digitalization. First,
managers need to consider the importance of contingency
plans to allow for more active and flexible management. Risk
management and planning are also essential to minimize
potential losses. Accordingly, destination management or-
ganizations and hospitality operators should establish cross-
functional crisis response teams capable of rapidly adapting
service delivery models when disruptions occur. Proactive
investment in scenario planning, including simulations of fu-
ture pandemic-like events, can enable tourism businesses to

respond with greater speed and strategic clarity rather than
reactively improvising under pressure. Second, innovation
will be essential in day-to-day business operations, especially
in times of volatile markets. Understanding that customers
might be confined for a long time and intend to experience
tourist activities with high demand but with a different set of
expectations from before, tourism suppliers may not only re-
open their operations with existing products and services but
also bring creative applications to attract customers and meet
their satisfaction. This calls for a culture of continuous inno-
vation within tourism organizations, where frontline staff are
empowered to identify shifting consumer needs and co-create
solutions that bridge the gap between safety requirements and
authentic travel experiences. Collaborations between tourism
businesses, technology providers, and academic institutions
can further accelerate the development of innovative, risk-
adaptive service models. Finally, along with rapid technologi-
cal development, digitalization could substantially contribute
to business operations in tourism. Although human interac-
tion has been a noticeable characteristic of tourism, there are
many forms of digitalization that could be involved, such as
integrating virtual reality technology for tours. Especially in
the era of Artificial Intelligence (AI), initiatives like virtual
assistants or robotics should be considered for tourist activ-
ities to provide more options for customers, even in a global
crisis, as well as a means of enhancing their experiences.

5.4 | Limitations and Further Research

Despite its numerous contributions, this research still has lim-
itations. First, the theoretical framework we selected is only one
among many that could be applied. There may be other theo-
retical models that explore the relationship between risk per-
ception and psychological-behavioral variables. We adopted the
TPB for its ability to unpack human decision-making into sev-
eral well-defined components. Moreover, the TPB was already
investigated in previous studies on risk perception in tourism
(Bae and Chang 2021), so it was natural for us to attempt to fur-
ther validate previous findings and integrate them with further
insights on behavior—a component that was not considered in
previous research. In the future, scholars could examine these
relationships with other decision-making models such as the
Protection Motivation Theory (PMT) or the Health Belief Model
(HBM), which emphasize risk perception in the context of self-
protection and health-related behaviors. Also, further studies
should incorporate more moderator and control variables be-
yond risk perception, like trust in technology, prior experience
with digital services, or individual differences in risk tolerance,
to further refine the understanding of untact tourism adoption.

Another limitation arose from our research questions. The
sample for the quantitative analysis included experienced users
of online services. In this sense, the sample is not necessarily
representative of populations with less familiarity with such
services. We think, however, that the research question in this
study requires people to have a sufficient degree of digital liter-
acy, namely, the ability to effectively navigate the digital world.
Future studies therefore could enhance the targeted participants
to non-experienced people with online services and conduct
comparative analysis to examine the differences among these
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two groups. A third future research direction could focus on the
long-term sustainability of untact tourism by exploring whether
consumers will continue using these services once the perceived
risk subsides. Future research could adopt a longitudinal ap-
proach to track changes in customer preferences over time and
determine whether untact tourism becomes a permanent fea-
ture of the tourism industry or if traditional in-person services
regain dominance.
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