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Abstract: The COVID-19 outbreak has drastically altered the behavior of tourists, posing a significant
challenge to countries that heavily rely on the tourism industry to develop sustainable policies. This
study utilizes structural equation modeling (SEM) techniques to analyze the effects of four variable
groups on travel decisions during the pandemic. These groups include tourism potential, tourism
logistics efficiency, the impact of COVID-19 on tourism potential, and the impact of COVID-19 on
logistics efficiency. We collected data from a sample group of 943 foreign tourists visiting Thailand
through online and on-site questionnaires. Our findings reveal that accommodation and information
flow were the most significant factors affecting travel decisions during the pandemic, while the mode
of transport had minimal impact. Based on our results, we recommend that post-COVID-19 tourism
policies focus on improving accommodation quality and hygiene standards and building networks
that offer comprehensive and up-to-date information about the pandemic. Our proposed approach
is more efficient and cost-effective than mobilizing resources across all tourism industry sectors. It
promotes sustainable tourism recovery planning while minimizing adverse effects on the community.
These results are particularly relevant to stakeholders and policymakers who have been heavily
affected by the COVID-19 pandemic and need to develop effective tourism policies.

Keywords: COVID-19; tourism policy; travel decisions; sustainable development; structural equation
modeling (SEM)

1. Introduction

The tourism industry has been one of the sectors most affected by the COVID-19
pandemic [1]. The sudden and unprecedented changes in travel restrictions and consumer
behavior have had a significant impact on the sustainability of tourism [2]. The tourism
industry, which once relied heavily on mass tourism, is now facing the challenge of adapting
to a new reality where travelers prioritize safety and sustainability [3]. In light of these
changes, it has become increasingly important for tourism policymakers and practitioners
to understand the impact of changing tourist behavior on sustainable tourism policy
planning [4].

Since the outbreak of COVID-19, the tourism industry has been greatly impacted,
and as a result, the focus of research and education has shifted towards understanding
the effects of the pandemic on the industry. These studies aim to understand the impact
of the pandemic on the tourism industry as a whole, as well as on the communities and
supply chains associated with it [5-9], with the goal of planning and reviving the industry
post-pandemic. This became a topic of interest in the latter half of 2020 and continues to be
relevant today [10,11]. Additionally, research is also focusing on the impact of COVID-19
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on sustainable tourism, which highlights both the positive and negative effects of the
pandemic on this aspect of the industry.

On the positive side, the pandemic has accelerated the trend toward sustainable
travel [12]. With travelers prioritizing safety and sustainability over traditional tourism
experiences, a renewed focus has been placed on sustainable tourism development. This
has led to the increased adoption of environmentally friendly and socially responsible
practices by destinations and tourism businesses [13,14]. Additionally, the travel limitations
imposed during the pandemic have reduced the environmental consequences resulting
from unsustainable practices [15,16]. The decline in international travel [17,18] has led to a
rise in domestic and regional tourism, which has highlighted the importance of sustainable
tourism practices in various destinations. Furthermore, the pandemic has increased the
focus on digital technology in sustainable tourism planning. With travel restrictions in
place and many businesses facing financial difficulties, digital platforms and tools have
become increasingly vital for promoting sustainable tourism practices. This has led to
the development of new digital platforms and tools for sustainable tourism, such as
online booking systems, virtual tours, and digital marketing campaigns. Additionally, the
pandemic has also encouraged the emergence of new forms of tourism, such as staycations,
workcations, six-feet tourism, and creative tourism [19-21], that prioritize health and safety
while still promoting sustainable practices.

Conversely, the pandemic has resulted in a significant decline in tourism numbers
and revenue, leading to financial difficulties for many tourism businesses. This has led
to a reduction in investment in sustainable tourism practices, as businesses focus on
survival rather than sustainability. Additionally, the decline in tourism revenue has led
to a reduction in funding for sustainable tourism initiatives and programs. Moreover,
the pandemic has led to a decline in tourism-dependent jobs and livelihoods [17,22-24],
particularly in developing countries. This has further exacerbated the economic and social
challenges these communities face, which rely heavily on tourism as a source of income.
Therefore, when planning tourism policies after the pandemic, governments must focus on
resilient post-pandemic tourism that is more equitable [25]. Governments must ensure that
the benefits of tourism are distributed equitably among all stakeholders and that sustainable
tourism practices are implemented to minimize negative impacts on the environment and
local communities.

One of the significant adverse impacts is resource overconsumption. Measures put
in place to prevent the spread of the virus, such as enhanced cleaning protocols and
increased use of personal protective equipment (PPE), have led to a significant increase in
resource consumption across various sectors, particularly in terms of energy, water, and
cleaning materials. For instance, implementing social-distancing measures has increased
fuel consumption as more individuals resort to private car travel [26,27]. Additionally, the
increased use of technology, such as virtual meetings and webinars, has also led to increased
energy consumption. Furthermore, the increased use of cleaning products and PPE has
increased waste and pollution. The pandemic has also increased the workload of public-
health officers, who are responsible for implementing and enforcing measures to prevent
the spread of the virus, leading to a strain on resources. It is crucial to minimize resource
overconsumption caused by measures to prevent the spread of COVID-19 in mitigating the
impact on the environment and promoting sustainable tourism development.

Similar to the rest of the world, Thailand is also facing significant challenges in dealing
with the outbreak of COVID-19. When considered alongside Thailand’s tourism policy, it
becomes apparent that prior to the COVID-19 pandemic, the growth in the tourism sector
had led to over-tourism and negative impacts on the society and environment in popular
tourist destinations, to the point where some tourist attractions had to be closed in order
to restore the natural surroundings [28]. Sustainable development guidelines have been
introduced as a crucial component in determining the direction of Thailand’s tourism
development. There has been an emphasis on shifting from mass tourism to sustainable
tourism [29]. This shift is focused explicitly on promoting community-managed tourism,
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whereby the local community is responsible for managing and caring for their tourism re-
sources. This approach aims to create income distribution and reduce the negative impacts
of over-tourism on communities by using local cooperation mechanisms as a management
tool. Promoting the development of community-based tourism and distributing tourist
attractions to local areas in accordance with the government’s sustainable development
guidelines aiming to reduce congestion in popular tourist destinations have become obsta-
cles for the government in providing assistance to cope with the impacts of the COVID-19
outbreak due to a lack of sufficient resources and personnel. Therefore, studying traveler
behavior is crucial in understanding how to balance measures to prevent the spread of
COVID-19 with reduced resources in the tourism sector. This can provide insight into how
individuals make travel decisions during the pandemic, such as their concerns about health
and safety and their preferences for travel options. Additionally, this can also provide an
insight into how individuals respond to the measures put in place to prevent the spread
of COVID-19, such as using PPE and enhanced cleaning protocols. Understanding this
information can help tourism businesses and governments develop strategies that address
these concerns while promoting sustainable practices and expediting the revitalization of
the country’s tourism industry.

Therefore, the aim of this study was to use a structural equation modeling (SEM)
technique to examine the factors affecting the travel behavior of foreign tourists in Thai-
land during the pandemic, and the onset of tourism recovery after the pandemic. The
results of this study can help support effective tourism recovery planning with a balance
between the satisfaction of tourists, public-health measures to prevent outbreaks, and
sustainable tourism development. This article is divided into five parts, as follows: (1) In-
troduction; (2) Literature Review; (3) Methodology; (4) Results; and (5) Conclusion and
Policy Implications.

2. Literature Review

The COVID-19 pandemic has significantly impacted the tourism industry, and re-
viving tourism is a critical goal for many countries. However, the following questions
remain: To what extent do the factors that influenced travel decisions before the COVID-19
pandemic still play a role? Specifically, are the factors that affected travel decisions before
the COVID-19 pandemic, such as the tourism potential component [30-34] and tourism
logistics efficiency [35—-41], still influencing the travel decisions of tourists? Furthermore,
travel patterns have changed due to pandemic-prevention measures, such as social dis-
tancing and mandatory mask wearing. These measures have led to a significant reduction
in the use of public transportation and have affected the mode of transport chosen by
tourists. Therefore, it is crucial to understand the extent to which these changing factors
are influencing travel decisions during the pandemic. Therefore, this study reviewed three
essential aspects, consisting of the components of tourism potential, the concept of tourism
logistics efficiency, and the impact of the COVID-19 pandemic on travel and tourism, to
collect the relevant factors for each issue to analyze the influence of these factors on tourist
travel decisions during the COVID-19 pandemic. The details are as follows.

2.1. Components of Tourism Potential

Middleton [42] noted that attractions are a key component of tourism products and
play a significant role in the decision-making process of tourists, influencing their mo-
tivation to travel. Attractions can be categorized into four types: natural attractions,
human-made attractions, cultural attractions, and community-related attractions. Dick-
man [43] also recognized the importance of attractions as a driving force for tourism and
further developed the concept into the 5 As of tourism theory, which has been widely
accepted as a popular framework for analyzing tourism potential. The 5 As of tourism
theory includes five core components of attractions and tourism products:

e Accessibility is an essential component in facilitating the movement of tourists to
their destinations. Journeys can be divided into land, waterway, and air modes
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of transportation, with a focus on linking tourist attractions with the movement
of tourists, such as from airports, cities, train stations, bus stations, and highway
networks [43-45];

e  Accommodation is an essential component for tourists. Hotels may be available at a
travel destination or as accommodation during a travel trip. There are different ac-
commodation types to choose from, such as hotels, resorts, motels, hostels, homestays,
lodges, and inns, depending on the purpose and budget of an individual’s trip [43,46];

e  Attractions are places that attract tourists and influence their travel decisions. Attrac-
tions can be divided into natural and cultural resources. However, nowadays, many
forms of tourism have emerged due to changing tourist behavior and unique travel
needs, resulting in specific forms of tourism such as health tourism, creative tourism,
community-based tourism, or event tourism [43,47];

e  Activities relate to a traveler’s travel experience, depending on the purpose of the
traveler’s trip. Experiences can be divided into two types: active and passive experi-
ences [43];

e Amenities relate to facilities that meet human behavior needs, including tourist
information centers, ATMs, money changers, food courts, hospitals, and gas sta-
tions [43,48,49].

2.2. The Concept of Tourism Logistics Efficiency

Tourism logistics management is the integration of logistics management with tourism
management. The author of [35] stated that, in the present day, logistics has been widely
used in the tourism business system. It involves managing the movement, circulation, and
connectivity of products and services to ensure efficient and cost-effective tourism and
maximize consumer satisfaction.

The concept of tourism logistics management has been derived from various stud-
ies [45-50]. These studies provide a framework for providing services to tourists in three
aspects: physical flow, information flow, and financial flow. Physical flow [50] includes
operations such as tourist travel arrangements, transportation, and security. Information
flow involves managing information, from data used to decide on a tourist destination to
information received at the destination. Financial flow includes financial management to
facilitate the payment of goods or travel services.

2.3. The Impact of the COVID-19 Pandemic on Travel and Tourism

Efforts are being made to monitor and assess the effects of the pandemic, especially in
the tourism industry. For example, a study by Yang [51] developed an impact-analysis tool
called the “COVID19tourism index,” which consists of an overall index and five subindices,
namely, Aviation, Hotel, Pandemic, Interest, and Mobility. The COVID-19 pandemic has
resulted in significant disruption and uncertainty for the travel and tourism industry
worldwide, leading to a range of complex decision-making challenges. It has led to various
restrictions in different countries to prevent and control the spread of the virus, which has
significantly impacted people’s lifestyles, social interactions, and economic conditions. In
particular, travel and outdoor activities have been significantly affected [6,52]. Numerous
research studies emphasize that people often postpone or call off international journeys or
flights amid pandemics to evade infection. These self-preserving actions largely rely on
demographic factors, including age and race, as well as the perceived risk of infection if
they had a cough and fever lasting more than one day, and older travelers (55 years old and
over) were more willing to delay their travel compared to younger travelers (18-35 years
old) during the HIN1 outbreak [53-55]. People also tend to avoid domestic land travel due
to the perceived risk of contracting the virus; aligning with the protection motivation theory,
individuals reduce travel to locations in which they perceive medium or high risk [56].

The COVID-19 pandemic has led to significant reductions in transportation modes
worldwide. The average daily distance reduced by 60%, with over 90% reductions in public
transport usage, and the modal share of cycling increased dramatically in Switzerland [57].
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In Budapest, public transport declined by 80%, while bike sharing declined by 2%, and
the modal share of cycling, car, and public transport changed from 2%, 43%, and 43% to
4%, 65%, and 18%, respectively [58]. While significant decreases were observed for all
modes in the Metro Manila, public transport decreased overall by 74.5% [59]. In Japan,
even without strong restrictions, trips and inter-prefectural travel decreased significantly,
and the population density decreased by 20%, with people avoiding traveling to densely
populated areas [60]. In Daejeon, the number of bus trips and car trips decreased by 40%
and 12%, respectively, compared to earlier weeks, with reductions being more intensive
during the daytime and weekends [61]. In Hong Kong, metro ridership decreased by
43%, 49%, and 59% during weekdays, Saturdays, and Sundays, respectively [62]. The
severity and duration of restrictions and lockdowns were associated with the reductions in
metro ridership in Chinese cities [63]. The pandemic also influenced user behaviors of bike
sharing significantly, resulting in a reduction of about 50% in Beijing [64]. However, bike
sharing was found to be more resilient than the metro, with a lower ridership decrease and
an increase in its average duration in New York [65]. The decline in metro trips in Taipei
was attributed to health risks, with the largest impacts on metro stations connected to night
markets, shopping centers, and colleges [66]. The rush hours on weekdays were affected
the least, whereas ridership at night decreased the most [67].

The study by Lee and Chen [68] investigated COVID-19 pandemic variables affect-
ing the transformation of and impact on the domestic tourism and leisure industry. In
an effort to minimize the risk of infection, it is crucial that public-transport operations
implement safety measures such as mask wearing and maintaining social distancing [69].
To enhance public-transportation safety, researchers have recommended strategies such as
personal protection, thorough cleaning and disinfection, and health education [70]. Studies
have demonstrated that the combination of face masks and social distancing effectively
reduces virus spread in indoor environments [71]. Furthermore, research has indicated that
variables affecting the transformation of an impact on travel demand related to fostering
personal norms (PN) and raising awareness of consequences (AC), which can lead to a
reduction in car usage for commuting purposes [72-74], have successfully explained pro-
social behavior in relation to the intention to reduce private car use and the acceptability
of transport-pricing policies across various countries [75,76]. Additionally, it is important
to note that travelers’ personal and travel characteristics also play a significant role in
influencing travel behavior [77,78].

The travel impact of the COVID-19 pandemic is one of the key and most influential
impacts on the tourism industry, according to a study by Abdullah [77] that studied the
effects of the pandemic on travel behavior and choice in travel patterns. As the result of
various measures to control the outbreak of COVID-19, the study used an online ques-
tionnaire to collect data related to trip objectives, transport choice, distance traveled, and
travel frequency before and during COVID-19. The study results explained that the travel
purpose, intention of the mode of transport, distance traveled, and travel frequency were
significantly different before and during the outbreak. There has also been a significant shift
from public transport to private vehicles, and the focus is on pandemic-related concerns
in choosing a mode of transportation. This is consistent with the study by Zheng and
Ritchie [79] that reported on “travel fear” during the pandemic, which is considered a
significant obstacle to the restoration of the tourism industry, as well as the study conducted
by laquinto [80], “Tourist as vector: Viral mobilities of COVID-19”. Studies have shown
that the movement, transportation, and travel of people, citizens, and tourists are factors or
variables that are affected by the COVID-19 pandemic worldwide. In the view of mobility,
transportation is vital to understand the impact of a pandemic on tourists.

Based on previous studies, it was found that the behavior and needs of tourists in
various components of tourism have changed in response to the COVID-19 pandemic, due
to increased health awareness and various public-health measures. This study aims to
investigate the impact of pandemic-prevention measures and the travel behavior of foreign
tourists in Thailand during the COVID-19 pandemic. A conceptual framework consisting
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of the 5 As of tourism theory [81] that examines tourism potential based on the components
of accessibility, accommodation, attractions, activities, and amenities, and a conceptual
framework derived from the tourism logistics theory devised by Lambert et al. (physical
flow, information flow, and financial flow) were applied to determine whether the relevant
components affect the travel behavior of foreign tourists in Thailand during the COVID-19
pandemic. This study’s hypotheses are as follows:

Hypothesis 1 (H1). The five factors of tourism potential (accessibility, accommodation, attractions,
activities, and amenities) affect the travel behavior of tourists when considering tourism potential
during the COVID-19 pandemic situation.

Hypothesis 2 (H2). The five factors of tourism potential (accessibility, accommodation, attractions,
activities, and amenities) affect the travel behavior of tourists when considering the efficiency of
tourism logistics during the COVID-19 pandemic situation.

Hypothesis 3 (H3). The three elements of tourism logistics efficiency (physical flow, information
flow, and financial flow) affect the travel behavior of tourists when considering tourism potential
during the COVID-19 pandemic situation.

Hypothesis 4 (H4). The three elements of tourism logistics efficiency (physical flow, information
flow, and financial flow) affect the travel behavior of tourists when considering the potential efficiency

of tourism logistics during the COVID-19 pandemic situation.

The conceptual framework of the model is shown in Figure 1.
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Note: CP= COVID-19 effect on potential. CE = COVID-19 effect on Logistics Efficiency

Figure 1. A theoretical framework for the travel behavior of foreign tourists in Thailand during the
COVID-19 pandemic situation.

3. Methodology
3.1. Data Collection

The survey was conducted from January 2022 to August 2022 by using a combina-
tion of on-site surveys and online surveys due to differences in travel-restriction policies
between countries at the time of the data collection. The sample of this study was long-
or short-term foreign tourists who visited Thailand during the COVID-19 outbreak. The
number of samples in each group was determined by the proportion of foreign tourists
traveling to Thailand so that the dataset was representative of foreign tourist behavior in
Thailand. The sample was classified by country and region: China, East Asia (excluding
China), Europe, America, South Asia, Middle East, and others.
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The questionnaire was divided into two sections. The first part concerns the general
information of the tourists. It relates to the characteristics of the respondents and their
travel style, such as gender, age, race, purpose of trip, and form and duration of travel.
This study also considered travel issues related to the COVID-19 situation, such as the
number of vaccines received and the disease experience, as well as the trend of travel-
decision-making patterns during the pandemic situation. The second part is a question that
denotes importance to various factors that influence travel decisions during the pandemic,
with 5 levels of measure (1, very low impact on travel decisions, to 5, very high impact on
travel decisions) [82]. The list of questions was divided into four sections, consisting of
(1) tourism potential (12 items), (2) tourism logistics efficiency (9 items), (3) COVID-19 effect
on tourism potential (3 items), and (4) COVID-19 effect on logistics efficiency (3 items).

Before starting the survey, the study was approved by the Human Ethics Committee.
This guarantees that the information of the participants will be kept confidential.

3.2. Participants

This study used a sample of 943 foreign tourists visiting Thailand. According to
Kline’s [83] recommendations, the minimum acceptable number of samples for a structural
equation model analysis is 200. Therefore, the sample size in this study is sufficient for
analysis. The sample population of this study was predominantly from the European
region, with 311 tourists (33.0%). A quarter of the tourists came from the ASEAN region
with 236 tourists (25.0%), followed by China with 171 (18.1%), East Asia with 105 (11.1%),
South Asia with 48 (5.1%), America with 47 (5.0%), and Oceania, with 25, the lowest number
(2.7%). According to the general information of the sample group, when divided by gender,
there were 515 males (54.6%) and 428 females (45.4%). When divided by age group, one
third of the sample were between 35 and 44 years old, with 311 people (33.0%), followed by
25-34 year-olds, with 303 people (32.1%), between 45 and 54 years, with 193 people (20.5%),
and between 55 and 65 years, with 136 people, the lowest number (14.4%). The details are
shown in Figure 2.

100%

90%
Long Stay -
g0% Europe (35.0%) Travel Famiale S
s (20.8%)

America (5.0%

‘o

3544
50%
(33.0%)
40%
30%
East Asia
o0 | (11%) 25-34
(32.1%)
10%
0%
Nationality Gender Age group (vears)  Type of travel Modes of

Transportation

Figure 2. General information of the sample and travel information.

Regarding the travel issues of foreign tourists related to the COVID-19 pandemic, it
was found that the proportion of tourists who had been infected with COVID-19 was similar
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to that of tourists who had not been infected with COVID-19: 509 people (54.0%) had never
been infected with COVID-19, and 434 people (46.0%) had been infected with COVID-19.
During COVID-19, only 267 tourists (28.3%) traveled to neighboring provinces or traveled
short term, while the rest responded that they did not (71.3%). Before the outbreak of
COVID-19, the main mode of travel chosen by tourists was a nonregular-route public
carrier (61.8%), followed by public transport (21.4%) and private cars (16.8%). During the
COVID-19 pandemic, most tourists chose a nonregular public carrier (61.5%), followed by
private cars (37.8%) and public transport (0.7%). The details are shown in Table 1.

Table 1. Travel information of foreign tourists related to the COVID-19 pandemic (n = 943).

. . . Frequency Percentage
Questionnaire Descriptions (n = 943) (%)
Are you ever been infected No 509 54.0
with COVID-19 Yes 434 46.0
During the COVID-19 pandemlc', are No 267 983
you tend to travel to nearby provinces
Yes 676 71.7
or take short-term travel, more or not.
During the CQVID—19 pandemlc, are No 39 i1
you more likely to use a private Yes 904 95.9
car/taxi than public transport. ’
The main form of travel that you Private car 158 16.8
preferred to use before the outbreak Paratransit 583 61.8
of COVID-19. Public transport 202 21.4
The main form of travel that you Private car 356 37.8
preferred to use after the outbreak Paratransit 580 61.5
of COVID-19. Public transport 7 0.7

3.3. Descriptive Statistics

The information in this section is a survey of the level of opinion of foreign tourists on
their travel decisions in Thailand during the COVID-19 pandemic situation using a 5-level
Likert scale [82]. The following 10 factors were included: (1) accessibility, (2) accommo-
dation, (3) attractions, (4) activities, (5) amenities, (6) physical flow, (7) information flow,
(8) financial flow, (9) COVID-19 effect on tourism potential (CP), and (10) COVID-19 effect
on logistics efficiency (CE).

The level of opinion towards the efficiency and service potential of foreign tourists in
Thailand during the COVID-19 pandemic was divided into 10 factors, each of which had
the following variables:

Accessibility consists of three variables: P1, P2, and P3.

Accommodation consists of two variables: P4 and P5.

Attractions consists of three variables: P6, P7, and P8.

Activities consists of two variables: P9 and P10.

Amenities consists of two variables: P11 and P12.

Physical flow consists of four variables: E1, E2, E3, and E4.

Information flow consists of three variables: E5, E6, and E7.

Financial flow consists of two variables: E8 and E9.

COVID-19 effect on tourism potential consists of three variables: CP1, CP2, and CP3.
COVID-19 effect on logistics efficiency consists of three variables: CE1, CE2, and CE3.

The details of the above variables are shown in Table 2. The basic statistics of all
27 observable variables were analyzed (Table 3), and the analysis results showed that the
indicator with the highest average value was “E1”, “The tourist transportation system is
high-quality and punctual” (M =4.21, SD = 0.733), followed by “CE1” (M =4.18, SD = 0.728),
and the indicator with the lowest average value was “CP2”, “Strict measures to prevent the
spread of COVID-19 have been enforced when entering and leaving an area” (M = 3.52,
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SD = 1.077). In addition, by examining the normal distribution of the variables considering
the skewness (SK) and kurtosis (KU), it was found that the skewness and kurtosis of all
27 variables were between —2 and +2 and between —7 and +7, respectively, meaning there
was a normal distribution [84-86]. This supports the use of factor analysis as a measurement
model in structural equation modeling.

Table 2. Variables of the travel behavior of foreign tourists in Thailand during the COVID-19
pandemic situation.

Variables Description
P1 Many tourist attractions are easily accessible and convenient.
P Transportation infrastructures (roads, train stations, bus stations, ports, and airports) are
Accessibility ready to accommodate tourists.
P3 Various transportation modes are ready to support tourists
(private car, rental car, public transport).
P4 Accommodation is sufficient and can meet the needs of all groups of tourists.
Accommodation P5 The surrounding area of the main tourist attractions is large, and quality
accommodation is available.
P6 Tourist attractions are famous and
popular nationally.
. Tourist attractions are rich in natural
Attractions p7 H ! re v
attractions.
Tourist attractions with exciting history,
P8 o
traditions, and culture.
P9 Tourism activities with the local community.
Activities P10 Favorite tourist activities that are
popular at the national level.
P11 Tourist information center with staff to give advice.
Amenities P12 An application to communicate travel information such as travel routes and times, and
to recommend tourist attractions or present up-to-date information.
El The tourist transportation system is high-quality and punctual.
E2 Transportation services for people with mobility, hearing, and visual disabilities.
Physical flow E3 Shuttle bus service to tourist attractions.
F4 A tourist attraction that supports a variety of travel formats, both public transportation
and private cars.
E5 A system to inform tourists about entrance fees, fares, travel schedules, and travel times.
E6 A clear and easily communicated bulletin board with information on attractions
Information flow and routes.
E7 Manages travel information via the Internet and social networking channels with
up-to-date information (travel events, exciting activities, situations in the area).
E8 Easily book and pay for goods, travel services, and tickets through electronic pay by
Financial flow scanning via a QR code for Thai and foreign banks.
E9 Pay for goods, travel services, and tickets via foreign credit cards and cash cards.

The impact of
COVID-19 on tourism
potential (CP)

Measures to prevent the spread of COVID-19, such as vaccination background checks,
CP1 have been enforced. Temperature screening, and ATK check before entering
tourist attractions.

Strict measures to prevent the spread of COVID-19 have been enforced when entering

CP2 .
and leaving an area.

CP3 All hotel staff are fully vaccinated against COVID-19 as per standard.
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Table 2. Cont.

Variables Description
C Q\;FII];e_irgng ;ﬁtoofs tics CE1 Safe tourist transport system with
efficiency ( C%) sanitary standards.
The impact of
COVID-19 on logistics CE2 Intensive screening of passengers before using public transport.
efficiency (CE)
C O\;Flll;)e_irgng i(itoofs tics CE3 Improved booking process. Pay for travel goods and services to increase the
efficiency ( C%) convenience of cashless payments and reduce physical contact.
Table 3. Measurement of constructs.
Constructs Item Minimum Maximum Mean (SD) Skewness Kurtosis
P1 2 5 4.02 (0.767) —0.338 —0.484
P2 1 5 3.98 (0.796) —0.451 —0.046
P3 1 5 3.93 (0.775) —0.407 0.058
P4 1 5 3.78 (0.950) —0.388 —0.467
Tourism P5 1 5 3.76 (0.834) —0.296 —0.175
potential (P) P6 1 5 3.61 (0.992) —0.633 0.339
P7 1 5 3.75 (0.990) —0.811 0.61
P8 1 5 3.75 (0.980) —0.793 0.643
P9 1 5 3.83 (0.865) —0.317 —-0.118
P10 1 5 3.81 (0.791) —0.35 0.308
P11 1 5 3.92 (0.806) —0.337 —0.307
P12 1 5 4.00 (0.761) —0.355 —0.251
El 1 5 4.21 (0.733) —0.518 —0.358
E2 2 5 4.12 (0.715) —0.319 —0.548
E3 2 5 4.13 (0.741) —0.392 —0.521
E4 1 5 4.09 (0.768) —0.483 —0.134
Logistics efficiency I E5 1 5 3.80 (0.965) —0.538 —0.004
E6 1 5 3.80 (0.790) —0.258 —0.021
E7 1 5 3.79 (0.862) —0.286 —0.295
E8 1 5 4.14 (0.721) —0.409 —0.294
E9 2 5 3.98 (0.688) —0.132 —0.442
CP1 1 5 3.84 (1.236) —0.832 —0.393
The impact of COVID-19 on CP2 1 5 3.52 (1.077) —0.789 —0.039
tourism potential (CP)
CP3 1 5 3.65 (1.110) —0.616 —0.282
CE1 2 5 4.18 (0.728) —0.44 —0.52
The impact of COVID-19 on CE2 1 5 413 (0.729) —044 0205
logistics efficiency (CE)
CE3 1 5 3.86 (0.856) —0.55 0.38

3.4. Pearson Correlation Coefficients

The Pearson correlation coefficient analysis of this study is presented using a choro-
gram devised by [87]. In Figure 3, green represents a positive relationship and brown
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represents a negative relationship, which can be observed in the color bar below the fig-
ure. In this study, there was only a positive correlation, with large, dark green circles
representing highly correlated variables and smaller, lighter colored circles representing
less correlated variables. The bottom bar of Figure 2 shows the correlation coefficients
and corresponding color, with the most correlated pairs of variables being “CP1” and
“CP2”, and the least correlated being “P8” and “CE2”. All pairs had positive correlation
coefficients (+), indicating that the variables were related in the same direction, and all
pairs had correlation coefficients less than +/— 0.9, which is consistent with the research
in [85,86].
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Figure 3. Illustration of Pearson correlation coefficients.

4. Results

This section explains the analysis of the factors that affected the travel behavior
of foreign tourists in Thailand during the COVID-19 pandemic situation by applying a
structural equation model (SEM) (according to the conceptual framework in Figure 1). This
study analyzed the relationships among the variable groups, explaining the relationships
in the form of a conceptual framework. The analysis consisted of three parts:

1. First-order confirmatory factor analysis as a measurement model;

2. Second-order confirmatory factor analysis to find the overall relationship of
each component;

3. Path analysis to study whether the relationships between elements are relevant.

The details of the three parts of the analysis results are explained in the next section.

4.1. Measurement Model

This study utilized confirmatory factor analysis (CFA) using the maximum-likelihood-
estimation method to examine the travel behavior of foreign tourists in Thailand during
the COVID-19 pandemic. Variables with factor loadings of less than 0.5 were excluded and
reanalyzed. The CFA was divided into two parts: first-order construct CFA and second-
order construct CFA. The first-order construct CFA examined the tourism potential and
logistics efficiency, with all variables having a statistical significance of 0.001. As shown
in the Figure 4, The highest standard element weight for each construct varied, with “P9”
having the highest for activities (A = 0.819) and “E6” having the highest for information
flow (A = 0.737). The first-order construct CFA of the COVID-19 effect on tourism potential
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and logistics efficiency also found that all variables had a statistical significance of 0.001,
with “CP1” having the highest for tourism potential (A = 0.839) and “CE2” having the
highest for logistics efficiency (A = 0.680).

0.030 0.028 0.029

,
0.025—>| p4 |« y/df = 4.207, RMSEA = 0.058, CFI = 0.906,

— T0.684 0.561 0.759 0.592 SRMR = 0.080. TLI = 0.887
0.025—>| p5 |« 0.639 Accommodation

"p-\'aluc <0.001
0.022—> m
0.753
0.024—> 0.716
0.699
o2 8

68.‘
0.632

cpl ﬁ().() 18
0.839

0.801
cp} «—0.018

Tourism
Potential

0.028—> p9 0.819

0.028—>|p10 |4

0.036—> @1 0.697
0.823
oass—ofpiz)

Tourism
Logistics

0.873 0.664 0-027
0.615
Information Financial
Flow Flow ce3 «—0.028

0.620 0711 0.645 "~ 0.574 0.689 0.737"-0.718 0.714 0.587
1] [e 3 (;ﬂ * ﬂ e 9
= % 5 = 5
0.028 0.025 0.027 0.030 0.022 0.020 0.021 0.035 0.034

Note: CP = Covid-19 effect on potential. CE = Covid-19 effect on Logistics Efficiency

Figure 4. Structural equation model of the travel behavior of foreign tourists in Thailand during the
COVID-19 pandemic situation.

4.2. Second-Order Confirmatory Factor Analysis

The results obtained through the standardized first-order confirmatory factor analysis
(CFA) were analyzed through second-order confirmatory factor analysis (second-order CFA)
to determine the overall relationships of the components and reconstruct the constituents to
represent the subcomponents. In this study, the second-order confirmatory factor analysis
(second-order CFA) analyzed two components: (1) tourism potential and (2) tourism
logistics efficiency.

The second-order confirmatory factor analysis results show that the component
“tourism potential” includes five latent factors: accessibility, accommodation, attractions,
activities, and amenities, with standard element weights (standardized CFA loadings)
of 0.566, 0.991, 0.810, 0.684, and 0.797, respectively (Figure 4). Similarly, the component
“tourism logistics efficiency” includes three latent factors: physical flow, information flow,
and financial flow, with standard element weights (standardized CFA loadings) of 0.636,
0.873, and 0.664, respectively (Figure 4). These results provide insight into the relation-
ships between the latent factors and how they contribute to the overall concept of tourism
potential and tourism logistics efficiency.

4.3. Indicator Reliability

The results of the questionnaire confidence analysis (Table 4) were examined by means
of the internal consistency using Cronbach’s alpha coefficient. The investigation found that
the confidence level of each factor was between 0.505 and 0.881. There was one component
(amenities) with a Cronbach’s alpha of 0.505, which is lower than recommended (0.60) [88].
However, values greater than 0.5 are acceptable [89]. Therefore, it can be concluded that
the questionnaire used in this study is accurate and can be further analyzed.
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Table 4. Measurement items (first-order CFA).
Construct . . Cronbach’s
/Factor Variable Loading Alpha CR AVE
P1 0.561
Accessibility (ACCE) P2 0.759 0.674 0.977 0.414
P3 0.592
. P4 0.684
Accommodation (ACCO) P5 0.639 0.628 0.972 0.438
P6 0.753
Attractions (ATTR) P7 0.716 0.820 0985 0523
P8 0.699
P9 0.819
Activities (ACT) 0.682 0.974 0.535
P10 0.632
P11 0.697
Amenities (AME) 0.505 0.952 0.400
P12 0.476
E1l 0.620
E2 0.711 0.760 0.983 0.409
Physical flow (PF)
E3 0.645
E4 0.574
E5 0.689
Information flow (IF) E6 0.737 0.755 0.986 0.511
E7 0.718
E8 0.714
Financial flow (FF) 0.609 0.961 0.427
E9 0.587
COVID-19 effect on tourism CP1 0.839
(Cronbach’s alpha = 0.881) CP3 0.801
CE1l 0.608

COVID-19 effect on logistics
efficiency (CE) CE2 0.680 0.665 0977 0403
(Cronbach’s alpha = 0.665) CE3 0615

Notes: CR = composite reliability; AVE = average variance extracted.

4.4. Convergent Validity

Convergent validity analysis considers the average variance extracted (AVE) and
composite reliability (CR) of each component, and the following criteria are recommended:
the average variance extracted (AVE) should be greater than 0.5 [90], and composite
reliability (CR) should be at least 0.7 [85]. In addition, the value of the square root of the
AVE should be greater than the corresponding squared inter-construct correlation (SIC)
estimate [85].

According to the accuracy inspection results and accuracy inspection result of the
measurement model (Table 4), it was found that the AVE values of all components were
between 0.400 and 0.666, and the CR values were between 0.786 and 0.986. According to
the above results, the AVE values of some components were less than 0.5. However, it is
reported that AVE values starting from 0.4 are acceptable when the CR values are greater
than 0.6 [90], and many researchers have also used this standard [91-94].
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4.5. Discriminant Validity

After verifying the consistency of the indicators through the construct reliability
and average variance extracted, the consistency of the indicators was assessed using
the construct reliability and average variance extracted to evaluate the quality of the
measurement model. The results of these analyses can be evaluated by comparing the
square root of the AVE to the inter-construct correlations, as presented in Table 5. In the
estimation, the square root of the AVE (shown in bold parentheses) is higher when it is
diagonally aligned. This indicates the inter-construct correlations, which measure the
discriminant validity of the model [83,85]. Based on these findings, it can be concluded that
the model in this study demonstrates discriminant validity, meaning it is able to accurately
measure the intended components.

Table 5. Discriminant validity.

\/AVE ACCE ACCO ATTR ACT AME PF IF FF cp CE
ACCE (0.643)
ACCO 0.283 ** (0.671)

ATTR 0.260 ** 0.567 ** (0.723)

ACT 0.331 ** 0.405 ** 0.382 ** (0.731)

AME 0.382 ** 0.445 ** 0.377 ** 0.344 ** (0.597)

PF 0.428 ** 0.227 ** 0.122 ** 0.384 ** 0.318 ** (0.640)

IF 0.385 ** 0.581 ** 0.539 ** 0.382 ** 0.419 ** 0.305 ** (0.715)

FF 0.443 ** 0.253 ** 0.188 ** 0.299 ** 0.307 ** 0.484 ** 0.330 ** (0.653)

CcP 0.188 ** 0.670 ** 0.657 ** 0.352 ** 0.341 ** 0.117 ** 0.614 ** 0.127 ** (0.816)

CE 0.394 ** 0.281 ** 0.124 ** 0.340 ** 0.314 ** 0.565 ** 0.336 ** 0.430 ** 0.179 ** (0.635)

Notes: ** p-value < 0.001; the square roots of the AVEs are shown in bold on the diagonal, in parentheses.

4.6. Model Fit Indices

The conformity of the hypothesized model with the empirical data was evaluated
through the analysis of the structural equation model. Several researchers have proposed
criteria for interpreting the results of this type of analysis, including the chi-square ra-
tio/degrees of freedom (x*Adf)), which should be less than 5 [95,96]; the root mean square
error of approximation (RMSEA), which should be less than or equal to 0.08 [86] or less
than or equal to 0.07 [97]; the Bentler comparative fit index (CFI), which usually ranges
from 0 to 1, where a value of 0.90 or higher indicates a good fit [98]; the standardized root
mean square residual (SRMR), which should be less than or equal to 0.08 [98]; and the
Tucker-Lewis index (TLI), which should be more than or equal to 0.08 [99].

The results of the structural equation model analysis of the travel behavior of foreign
tourists in Thailand during the COVID-19 pandemic showed that the model fit indices were
as follows: x? = 1256.098, df = 293, x%df = 4.207, RMSEA = 0.058, CFI = 0.906, SRMR = 0.080,
and TLI = 0.887. Upon comparison of the model’s statistics to the recommended criteria, it
was found that all the values met the standards proposed by various researchers. Based on
these results, it can be concluded that our hypothesis-based model is consistent with the
empirical data.

4.7. Coefficients of Structural Paths

The path analysis of the structural equation model (Table 6) revealed that there were
several factors that influenced the effect of COVID-19 on tourism potential (CP), including
tourism potential and tourism logistics efficiency. Of these factors, tourism potential had
the strongest influence (y = 0.743, p-value < 0.001), while tourism logistics efficiency had
a weaker influence (y = 0.056, p-value < 0.001). The analysis also found that the factor
influencing the effect of COVID-19 on logistics efficiency (CE) was tourism logistics effi-
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ciency (v = 0.692, p-value < 0.001). All the paths in the model were found to be statistically
significant at the 0.001 level (p-value < 0.001).

Table 6. Coefficients of structural paths.

Standardized Standard

Path Relationship Estimate Lrror t-Value Result

Tourism Potential — CP 0.743 ** 0.022 33.773 Supported
Tourism Logistics Efficiency — CP 0.056 ** 0.005 11.200 Supported
Tourism Logistics Efficiency — CE 0.692 ** 0.038 18.211 Supported

Note: regression on, ** significant at p < 0.001 (x% = 1246.098, df =293, p <0.001, x2/df = 4.207, RMSEA = 0.058,
CFI = 0.906, TLI = 0.887, and SRMR = 0.080).

5. Conclusions and Policy implications
5.1. Conclusions

The confirmatory factor analysis and path analysis of the structural equation model
supported the proposed relationships among the factors, as hypothesized. The main points
can be summarized as follows:

e Influence of Tourism Potential on Travel Decisions

This study examined the travel behavior of foreign tourists in Thailand during the
COVID-19 outbreak. For travel decisions, the area’s tourism potential was found to be an
essential factor. The results of the second-order confirmatory factor analysis confirmed the
presence of all five components (accessibility, accommodation, attractions, activities, and
amenities), in line with the concepts of Dickman [43], Murphy [46], Setthachotsombut and
Sua-lam [12], Anwar [100], and Ozturk and Qu [49]. This suggests that diverse areas can
attract more tourists. In addition, the results also indicated that foreign tourists placed the
most emphasis on accommodation factors; in other words, accommodation factors had the
most crucial influence on travel decisions, followed by attractions, amenities, and activities,
with accessibility being the least influential factor.

e Influence of Tourism Logistics Efficiency on Travel Decisions

The efficiency of tourism logistics in the area impacted travel decisions. The second-
order confirmatory factor analysis results confirmed the presence of the constituents of all
three components (physical flow, information flow, and financial flow), following the con-
cept of Lambert [101]. The results showed that foreign tourists placed the most emphasis
on information flow factors, consistent with the findings of the study by Setthachotsombut
and Sua-lam [12], which found that information technology has the most significant im-
pact on value-chain tourism-logistics management. This result suggests that tourists can
easily access and search for information about tourist attractions through online media or
social media, including signs, boards, and public relations. This finding can enhance the
efficiency of tourism logistics. The second most important factors were financial flow and
physical flow.

e Influence of COVID-19 effect on Tourism Potential on Travel Decisions

The results indicate that tourism potential had the most significant positive impact
on the effect of COVID-19 on tourism potential in travel decisions, followed by tourism
logistics efficiency. These findings suggest that, despite the spread of COVID-19, tourist
attractions still possess overall solid potential and have implemented sufficient measures
to prevent the transmission of COVID-19 [100,102], such as checking for vaccine history,
temperature checks, and health declarations before entry. Such measures can enhance
tourist satisfaction.

e Influence of COVID-19 effect on Logistics Efficiency on Travel Decisions

Tourism logistics efficiency had the most significant positive impact on local tourism
logistics efficiency, resulting from the impact of COVID-19 on travel decision making. This
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finding is consistent with a study by Wang and Gao [102], which found that preventive
measures against the spread of COVID-19 in public transportation significantly influence
commuter travel safety preferences. However, tourism logistics efficiency had little influ-
ence on the impact of COVID-19 on tourism potential in travel decisions. These results may
be attributed to tourists’ confidence in the hygiene and safety standards of the transporta-
tion systems used during their travels, such as screening passengers before boarding public
transportation and using cashless payment methods to reduce physical contact [103].

In addition, the information obtained in this study also shows that, when considering
the potential of tourist attractions, accommodation is essential in promoting and motivating
tourism, especially for foreign tourists. Therefore, along with the attraction aspect, the
provision of accommodation services must be sufficient for the number of tourists, including
the quality of services that meet standards and offer variety in terms of price and the level of
service [104]. It is also essential to give importance to attractions in terms of preserving the
integrity of tourist attractions, taking care of tourist attractions so they do not deteriorate
and are not affected by excessive intense tourism, and publicizing potential and exciting
tourist attractions to tourists [81]. Therefore, these are two crucial issues in creating
travel incentives.

Regarding the issue of tourism logistics efficiency, information flow is an essential
component in travel decisions. Developing public relations systems and providing infor-
mation about tourism management through the Internet and various social-networking
channels, as well as up-to-date data, such as entrance fees, service fees, fare rates, and travel
times, are essential for encouraging tourism in the area [88]. In addition, the development
of mobile applications for travel service providers with artificial intelligence machines or
chatbots that can respond to users is another possible development option in the future [37].

On the issue of the impact of COVID-19 on tourism, potential tourists place the
highest importance on preventive measures within tourist attractions, such as vaccination
background checks, temperature detection, and ATK detection. For the efficiency of tourism
logistics, attention should be given to hygiene safety standards in the transport systems
serving tourists, such as passenger screening, driver ATK checks, and regular cleaning
of transportation systems. There is also a focus on improving the booking and payment
process to pay for goods and services in cashless travel to reduce physical contact and the
risk of infection [105].

5.2. Policy Implications

Sustainable tourism planning in Thailand has become increasingly important follow-
ing the outbreak of COVID-19. The global pandemic has significantly impacted the tourism
industry, decreasing international travel and shifting consumer preferences toward more
sustainable and responsible tourism practices. As the country looks to recover from the
economic impact of the pandemic, sustainable tourism planning can play a vital role in
ensuring the industry’s long-term sustainability.

One of the key challenges facing sustainable tourism planning in Thailand post-
COVID-19 is the need for the industry to adapt to the new reality of the pandemic. Social-
distancing measures and increased hygiene protocols have led to a decrease in capacity
and an increase in operating costs for tourism businesses. Sustainable tourism planning in
Thailand must take these new realities into account and provide solutions that protect the
health of tourists and locals and minimize the negative impact on the environment and
local communities.

Our findings suggest that, in the aftermath of the COVID-19 pandemic, tourism
policies must be carefully planned to ensure the safe return of tourists while also reducing
the waste of resources from pandemic-prevention measures. One approach to achieving
this is to focus on necessary hygiene procedures and to control hygiene standards in areas
that are considered high-risk for the spread of COVID-19 [106]. These areas include hotels,
which serve as resting areas for tourists, as well as popular tourist destinations that have
a high density of tourists. Another important aspect of tourism policy planning after
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COVID-19 is to focus on the screening process to enter these high-risk areas, making it
more concise and efficient. By doing so, the risk of spreading COVID-19 can be mitigated
while also ensuring the safety of tourists and the community.

Furthermore, it is important to propose new forms of tourism that focus on travelers
traveling in short distances and spreading the tour into smaller groups. This approach can
not only reduce the impact of tourism on the community but also support the distribu-
tion of income and the development of sustainable tourism [92,107,108]. By focusing on
sustainable tourism, not only will the community benefit, but the tourism industry as a
whole will also attract more tourists and increase its longevity. This approach aligns with
the long-term sustainability goals of the tourism industry and helps in the recovery of the
industry after the devastating impact of the pandemic.

5.3. Limitations and Future Research Directions

This study focuses on the factors that influence the travel decisions of foreign tourists in
Thailand. One limitation of this study is the limited information available on foreign tourists.
Despite the fact we proportionally divided the sample group by country, aggregate analysis
was used to provide representative behavioral data of foreign tourists in Thailand. This
limits the ability to examine potential differences in behavior among tourists of different
nationalities, such as the impact of COVID-19 on their travel decisions, the distances or
modes of travel they choose, and their COVID-19 infection status. Additionally, the data
were collected from a sample group of tourists visiting Thailand and therefore cannot be
used to confirm the behavior of tourists of each nationality. Therefore, in future studies,
data from different areas or countries, such as other developing countries, should be
collected and analyzed (cross-cultural), considering geographical and cultural aspects. The
sample size should also be increased and analyzed in subgroups (multigroup) to better
reflect tourists’ decision-making behavior during the COVID-19 pandemic. Furthermore, a
comparative study between different areas, such as urban and rural areas, would provide
valuable insights into the decision-making behavior of tourists during the pandemic.
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