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Abstract

:

From the perspective of the sustainability of aviation demand, we investigated passenger perceptions with regards to whether or not Korean people will resume the use of air transport after COVID-19. Based on five factors—the prevalence of COVID-19, requirements for self-isolation, circumstances at the destination, social atmosphere with regards to overseas travel, and level of preventative measures employed in the aviation service sector—a structured questionnaire was developed using confirmatory factor analysis. Based on these, the main levels of determination per factor were derived and a structured path for the recovery of aviation demand via structural equation analysis between factors was analyzed. The five factors established above were found to have a significant impact on passenger perceptions with regards to the restart of using air transport. It was found that people may consider resuming overseas travel with air transport, prior to the development of a COVID-19 cure or vaccine, corresponding to relaxed requirements for self-isolation if there is a fall in the number of confirmed cases. In addition, it was determined that the unconditional lifting of self-isolation requirements without considerations for the hygienic conditions of the destination has limitations in how much it will lead to the resumption of air travel. We hope that this study will serve as a starting point for other studies monitoring passenger behavior in the future and that it will lead to the development of sustainable strategies for recovering aviation demand.
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1. Introduction


From the perspective of the sustainability of aviation demand, we seek to understand behaviors with regards to post-COVID-19 air transportation utilization following changes in the perceptions of individual passengers. COVID-19 caused enormous damage in aviation that a 59–62% decrease by year in terms of global air transport passengers might be expected according to International Civil Aviation Organization (ICAO) [1] and it is even worse since nobody knows when the pandemic will end. It is an unprecedented pandemic even compared to recent similar cases, such as the 35% global passenger decrease in the relevant year because of SARS and 12% Korean revenue passenger km decrease in a relevant month due to MERS [2]. We guess that damage and uncertainty from COVID-19 may have already permanently influenced passenger’s behavior changes, and it would be needed to be carefully investigated that behavior transition after COVID-19 to enhance sustainability in the aviation industry.



There are surveys being conducted on behaviors with regards to air transportation in the post-COVID-19 era [3,4], but they are limited to surveys with simple responses about conditions related to patterns of air traffic use. For example, although the development of a vaccine related to COVID-19 and changes in the degree of lockdown between countries are expected to affect the resumption of air travel, there have been limitations in analysis concerning their mutual impact. Through a structured survey administered to South Korean people, this study confirmed factors that are expected to affect behavioral changes in the post-COVID-19 era with regards to air transportation utilization related to infectious diseases and has identified the mutual structure of factors and their relation to air transportation use.



This study goes beyond the work of other ongoing studies about airline selection and the loyalty of air travelers [5] and also studies about the selection of airports [6], and focuses the perceptions and choosing behaviors of air travelers with regards to the resumption of postpandemic air travel. COVID-19 has had a greater impact on the aviation industry than previous infectious diseases such as SARS and MERS, and South Korea is experiencing an unprecedented 98% drop in international flight demand (as of June 2020). The COVID-19 pandemic is predicted to greatly affect society and the economy globally [7]. Some arguments predict a completely different world after COVID-19, calling it the “Post-COVID-19 Era” or the “New Normal” [8]. Such changes will result in different passenger perceptions and behaviors with regards to their air transportation use.



However, previous studies have limited the factors they analyze to the choices of air travelers and aviation systems such as airlines and airports, and to this point no academic research has been conducted which studies the changing use behaviors in relation to infectious diseases. For example, there have been past studies on choices such as the one conducted by [9], which presented factors such as prices and flight scheduling that affect airline selection but there have been no studies on factors affecting air travel behavior since the epidemic. Since COVID-19 is an unprecedented pandemic, factors that were not considered in previous studies, such as fear of infectious diseases, entry prohibition, and self-isolation requirements, are likely to affect future air travel behavior. This study seeks to survey perceptions of air travel related to infectious diseases.



As there are limitations when comparing changes in air travel behavior resulting from COVID-19 to past cases of epidemics, this study chose to directly survey behaviors with regards to air travel. To this end, a survey was organized and confirmatory factor analysis was conducted on candidate factors that would influence the resumption of air travel. Based on the analysis of structural routes, the behavior of air travelers was then reviewed depending on perceptions towards the resumption of air travel. In addition to the structural equation analysis, there have been prior studies on airline selection [10,11,12,13] and airport selection [14,15,16,17] using logit models, etc., but since this study is dealing with an unprecedented infectious disease, there may arise significant discrepancies in the setting of reference points for a stated preference (SP) survey. Therefore, this study applied structural equation analysis focused on post-COVID-19 perceptions and behaviors of air travelers with regards to the resumption of air travel.



This study examines the applicability of the methodology proposed in this study and examples of its application in the aviation sector among models based on the perceptions of individual passengers in Section 2. Section 3 presents the methodology of this study while Section 4 presents the analysis results. Section 5 discusses behavioral changes in post-COVID-19 air travelers.




2. Literature Review


Studies on user behavior in connection with air transportation have been conducted with regularity. In terms of methodologies, a logit analysis [18,19,20] and structural equation analysis [21,22,23] have been primarily adopted. There are also other methodologies applied, although they are less common, such as the analysis of air traveler satisfaction using text-mining [24], and comparative analysis of travelers’ behavioral patterns through cross-cultural studies [25].



Logit analysis, a statistical technique used to analyze the relationship between a dependent variable and an independent variable, has been widely used when dealing with topics related to airport and airline choices [26]. Suzuki [16] developed and evaluated a nested logit model of airport-airline choice that incorporates a two-step decision process for air travelers, while Ishii et al. [6] evaluated a weighted-conditional logit model to study the supply characteristics of airlines and airports. Recently, Lee et al. [27] used the SP technique and combined it with a logit model to analyze travelers’ choice with regards to mode of transport and used this to suggest improvements in regard to the goodness of the fit of the models.



Studies that reflect the factors and drivers of choices based on logit models have also been regularly conducted. For example, Dolnicar et al. [5] presented fares, frequency of in-flight services, and frequent flyer memberships as key factors in airline choice, and Ong and Tan [12] presented behavioral factors such as fares, routes, and reservation methods as predictor variables in making choices between Malaysia Airlines and Asian LCCs through logit analysis. To date, however, no academic research has been conducted on the factors that influence air travelers’ behavior since the outbreak of this unprecedented epidemic.



Structural equation analysis is based on sociology and psychology as a methodology with the combined characteristics of confirmatory factor analysis and multiple regression analysis/path analysis [28,29]. The structural equation has advantages, such as control over measurement errors, accuracy of covariance coefficients and regression coefficients, ease of using parameters, and availability of statistical evaluation of theoretical models [14]. Structural equation models have been applied to various problems in the field of aviation, such as the loyalty of airline passengers [10,30], low-cost strategies of airlines [31,32], job satisfaction of airline employees [33], and the financial performance of airlines [34].



In particular, many examples of structural equation applications for the aviation sector can be found in studies related to aviation services. Bogicevic et al. [35] suggested that airport design characteristics and pleasant scents can improve passenger satisfaction based on a structural equation that sets design, scent, functional organization, air/lighting conditions, seating, and cleanliness as airport servicescape factors. Chen and Chao [9] explored airline choice factors, comparing the choices of passengers with different demographics and analyzing the factors emphasized by passengers from Taiwan and China when selecting airlines. Then they identified the five factors of ground services, convenience, in-flight services, price, and travel availability and presented their applicability for market segmentation and marketing strategies. Han [36] presented the development of an integrative model to investigate relationships between ambient conditions, space (in the flight cabin), cognitive and affective evaluations, satisfaction, and behavioral intentions. As an example, related to safety perceptions, Wang [37] examined the architecture of the relationships between components of organizational safety culture within the Aviation Divisions of the Ministry of National Defense in Taiwan.



For a case similar to COVID-19, Lai and Lu [38] took an approach of using an intervention model to look into the impact of the September 11 terrorist attacks on air transport passenger demand in the US, and Lirn and Sheu [39] analyzed behavioral characteristics of transportation mode-choice after an airline accident based on the 11 September crisis. These studies were found to have limitations insofar as they apply to the current global pandemic of COVID-19 due to their localities based around domestic situations in the United States or their limited methodologies confined to the demand perspective and mode of transportation choices.



As a result of reviewing these prior studies, a structural equation was considered to be more appropriate than the logit model as a methodology for investigating behavioral changes in air passengers since the outbreak of COVID-19. As COVID-19 is an unprecedented crisis, there are a lack of studies on existing factors to apply the logit model and there are limitations to structuring SP surveys due to uncertainties with regards to future situations. In addition, the structural equation allows us to identify the structures by which several factors interact with each other in relation to the resumption of air travel based on the perceptions regarding COVID-19 of potential air travelers.




3. Methodology


The research question in this paper is to investigate factors which influence passengers’ perception on resuming the use of air transport after COVID-19. We investigated hypotheses of the 5 factors that will influence passenger’s perception (Figure 1). The factors considered for determining the recovery of post-COVID-19 air transportation used in this study were the COVID-19-related factor (C), self-isolation upon entry and departure factor (Q), destination-related factor (D), social atmosphere towards overseas travel (S), and the level of aircraft/airport management related to infectious diseases (A).



To date, there has been no research on factors for the recovery of air travel following the damage brought about by infectious diseases such as COVID-19. However, instead of exploratory factor analysis to find the structure, we applied a structural equation model to validate the proposed 5 factor hypotheses, in order to focus on our interesting factors and the structured model based on these from the implementation perspective. Thus, this study established factors through brainstorming, based on previous studies [3,4,5,8,10,12,13,16,24,30,31,35], and was conducted by our research team with an advisory panel which consist of government officers, professors, research institute researchers, and pilot tests of 30 aviation experts. The experts who had worked at the research institutes (i.e., aviation, marketing, transportation planning), universities (i.e., aviation, business management), airlines (i.e., marketing), and airport corporations (i.e., strategy, marketing) for more than 10 years participated in the validity check of the initial questionnaires.



The questionnaire had questions for each factor and consisted of 45 total questions. At first, more than 10 questions were set for each factor, with a total of 32 questions finally established after gathering the opinions of 30 people on the questionnaire itself. As a result, 4 to 12 survey questions were created for each factor and a 5-point Likert scale was applied to assess whether or not respondents intended to resume air travel (see Appendix A for details on the questions).



In this study, an initial structural equation containing all the questions from the survey was constructed and it was evaluated as to whether the early model had an appropriate goodness of fit through confirmatory factor analysis. Then, we deleted questions based on the precondition criteria to improve goodness of fit and construct the final model. A structural equation model, also known as covariance structural modeling, searches the relation between factors, which consists of a measurement model, confirmatory factor analysis, and structural model via multiple regression analysis/path analysis as following Equation (1) [28,29,40]


     Z 1  =  Y  11   +  Y  12   +  Y  13   + ⋯ +    Y  1 p        Z 2  =  Y  21   +  Y  22   +  Y  23   + ⋯ +    Y  1 q        Z p  =  Y  p 1   +  Y  p 2   +  Y  p 3   + ⋯ +    Y  p q      



(1)




where Z: quantitative variable, Y: quantitative or qualitative variable, p q: number of variable.



It is known that a TLI (Tucker-Lewis index) over 0.90 [41,42,43] and CFI (comparative fit index) over 0.9 [41] means that the goodness of fit is reasonable. Root mean square of error approximation (RMSEA) supplementing the limitation of Chi statistics is recommended to be between 0.05 and 0.08 [44]. We applied CFI, TLI, and RMSEA as the goodness of fit index simultaneously with Chi statistics because Chi statistics are sensitive to the sample size and in the cases of over 400 sample size it mostly tends to be concluded that it is statistically reasonable [45]. Therefore, we attempted to determine whether the p values of regression weights were meaningful and if the standardized regression weights were less than 0.5 or if the values of squared multiple correlations were less than 0.4, such variables were eliminated.



In addition, if the variance turned out to be negative, the corresponding variables and errors were eliminated. It is known as a Heywood case when variances are a negative number in a structural equation model (Figure 2), and it means that the error of measurement is smaller than 0. To solve this case, deleting the relevant item or setting variance as a very small number is implemented [46]. In this paper, we applied the first method to consider a Heywood case.




4. Analysis Results


4.1. Data and Statistics


The survey was conducted online from July 17 to July 21, 2020 on 1200 Koreans aged 18 or older who had experience in overseas travel within the last year or who planned to depart the country within the next year. Proportional allocation method by gender (male/female) and age group (20–29, 30–39, 40–49, 50–59, 60–) was applied for sampling. The responses to individual questions consisted of a Likert scale of 1 to 5 points (Strongly Disagree—Strongly Agree). We surveyed 1.1 times more than the target sample size in this paper, and checked the normality based on skewness and kurtosis.



A simple aggregate of the responses indicates that, on average, the question which was answered most negatively for the COVID-19-related factor (C) was C-4. According to the findings on the C-4, C-5, and C-6 questions based on the number of new confirmed cases per day, the tendency to resume air travel for each question gradually increased as the number of new confirmed cases per day decreased from 100 to 50 to 10. On average, the questions with the most positive responses for factor C were C-1 and C-2, which were related to the development of a cure or vaccine, or a resolution of the pandemic as a factor of instability. These average results appear to be consistent with the range reasonably expected prior to the survey.



As for the factor of self-isolation upon entry and departure (Q), the question that on average showed the most positive responses was Q-3. Answers to this question revealed that if the self-isolation period fell to just one week, they would travel by air again. The question with the most negative response was Q-2, where the isolation period was 2 weeks. According to average responses, it is reasonable to interpret that the current two-week self-isolation in Korea has a significant impact on no longer wanting to travel abroad. According to the results of the survey section on the destination-related factors (D), the most positive responses were given to D-1, which was a question regarding the sanitary conditions of tourist destinations. It was found that the perceptions towards the overall sanitary conditions, not individual facilities, has a significant impact on the resumption of air travel.



According to the survey results on the section about social atmosphere factors regarding overseas travel (S), the question with the most positive responses was S-4 on concerns over contracting infectious diseases during overseas travel. Responses indicated that social perceptions could significantly impact individual choices. The question that drew the most positive responses in the survey results on the level of aircraft/airport management related to infectious diseases (A) was A-6 on the periodic management of airport facilities. Responses indicated that the level of preventive measures at the airport were perceived as being important.




4.2. SEM Result


In the process of building a final model, the measurement variables of C-1, C-2, C-8, Q-4, D-5, D-6, D-8, D-10, S-2, S-4, A-10, which displayed standardized regression weights of less than 0.5 and the measurement variables of C-1, C-2, C-7, C-8, C-9, Q-4, D-5, D-6, D-8, D-10, S-1, S-4, A-10, which showed SMC of less than 0.4 were removed. The goodness of fit of the final measurement model was    χ 2    = 2435.376 (p < 0.001), TLI: 0.907, CFI: 0.915, RMSEA: 0.060 (Table 1), thus the model is believed to be suitable in that it satisfies CFI < 0.9, TLI < 0.9, RMSEA > 0.08, which is the general fitness standard [40] of the general fitness indices (RMSEA, TLE, and CFI). The confirmatory factor analysis found that the paths reaching from latent variables of COVID-19-related factors (C), factor of self-isolation upon entry and departure (Q), destination-related factor (D), social atmosphere towards overseas travel (S), and level of aircraft/airport management related to infectious diseases (A) to the measurement variables were all significant (p < 0.01). In addition, a review of the correlation coefficients between factors and standard errors showed that the validity of the determination was certain.



If we look into the measurement variables (standardized coefficients) derived from the confirmatory factor analysis results in detail, question C-5 (I would travel abroad if the number of new confirmed COVID-19 cases per day falls below 50) was found to be relatively important in the COVID-19-related factors. The importance of Q-3 (I would travel abroad if the self-isolation period upon entry and departure becomes reduced to one week or less) was relatively high in the factor of self-isolation upon entry and departure (Q), while, in the destination-related factor (D), the question D-2 (I would travel abroad if the sanitary condition of the accommodation facilities in the country of my destination were good) was relatively high in importance. In the social atmosphere related to overseas travel (S) and the level of aircraft/airport management related to infectious diseases (A), the importance was relatively high for the question S-5 (I would travel abroad if the government does not restrict overseas travel) and question A-5 (I would travel abroad by air if all airport employees and cabin crew wear a face mask). As a result, the confirmatory factor analysis (Table 2) showed that the value of the overall measurement variables (standardized coefficients) were 0.534 and −0.843, and all variables were derived to be meaningful at a value of 0.35 or above.



According to the structural model analysis per factor, the paths reaching from the COVID-19-related factors (C) to the factor of self-isolation upon entry and departure (Q), destination-related factor (D), social atmosphere towards overseas travel (S), and the level of aircraft/airport management related to infectious diseases (A) were analyzed as being CR = 19.16, CR = 6.038, CR = 8.128, and CR = 1.832, respectively. Critical ratio (CR) is the index used in the structural equation model which can investigate whether each variable is significant similar to the t-value in the regression model [47]. The path from factors of self-isolation upon entry and departure (Q) to the destination-related factors (D) was CR = −2.192, which had a negative (−) impact, while the paths to the social atmosphere towards overseas travel (S) and the level of aircraft/airport management (A) were CR = 5.391 and CR = 2.773, respectively. In addition, the paths from destination-related factors (D) to social atmosphere (S) and level of aircraft/airport (A) were CR = 8.696 and CR = 10.109, respectively. The path from social atmosphere related to overseas travel (S) to the level of aircraft/airport management was confirmed at CR = 8.61. The value of  β  for the ‘From C to Q’, ‘From C to D’, ‘From C to S’, or ’From S to A’ paths was 0.35 or above and the P-value of C.R. was less than 0.01, indicating statistically significant results.



The path in which the value of the standardized coefficient ( β ) was the most meaningful in the structural model per factor (Table 3) was the COVID-19-related factor (C) and the factor related to self-isolation upon entry and departure (Q). As a result, it is reasonable to interpret that if we recover from COVID-19 early and many countries lift their self-isolation requirements for people entering, the possibility of resuming air travel also rises. The standardization coefficient ( β ) value of the structural model (path) per factor for the factors of self-isolation upon entry and departure (Q) and destination-related factors (D) was negative, thus the self-isolation factors (Q) and destination-related factors (D) have conflicting effects. For example, the Q→D path indicates that even if more countries lift their mandatory self-isolation rules, but the circumstances at the destination are not good, it is likely to negatively affect the resumption of air travel. The standardized coefficients with positive values derived from this study have greater effects if the predisposing factor has an identical effect on the precipitating factor, and a negative value indicates that when the precipitating factor’s effect is aligned in the opposite direction as the predisposing factor, the oppositional effect due to the precipitating factor is great.



Moreover, we checked construct reliability and average variance extracted (AVE, known as the Fornell-Larcker approach) for reliability analysis and validity test. All factors are determined to satisfy the criteria that composite reliability (construct reliability) is over 0.7, average variance extracted is over 0.5.





5. Conclusions


This study confirmed that self-isolation, destination, preventive measures combating infectious diseases in the aviation sector, and social perceptions towards overseas travel all influence the decision to resume air travel, in addition to the changes in the state of the COVID-19 pandemic. As of August 2020, uncertainty regarding the prevalence of COVID-19 and the development of a vaccine or cure is very high [48]. Nevertheless, discussions are ongoing in international organizations, governments, and the aviation industry regarding how to recover a sustainable aviation demand. In addition to the factors directly associated with COVID-19, it was confirmed that the other four factors in this paper are significantly factored into passengers’ decision to travel by air again. By identifying the structural path of these factors and then developing a valid survey form, we are able to present meaningful implications for the formulation of a strategy to recover aviation demand.



This study found that, even if a cure or vaccine was not developed for COVID-19, if the other four factors (requirements for self-isolation, circumstances at the destination, social atmosphere with regards to overseas travel, and level of disinfection measures employed in the aviation service sector) satisfy certain conditions, the possibility of resuming air travel would increase, so long as the number of new confirmed cases remains stable. In particular, we found that easing the requirements for self-isolation after factors related to the prevalence of COVID-19 have been reduced, such as a decrease in the number of new confirmed COVID-19 cases, could increase the possibility of resuming air travel. These findings indicate that aviation demand may increase if the requirements for self-isolation are eased and the prevalence of COVID-19 is moderately reduced. This serves as indirect evidence that the effort to attenuate lockdown measures between countries where the prevalence of COVID-19 has been reduced and cutting back on self-isolation requirements would be effective in recovering demand for air travel, from the sustainability perspective.



Although the effectiveness would be different than easing the requirements for self-isolation, it was estimated that a positive change in the social atmosphere regarding overseas travel along with a reduced prevalence of COVID-19 would also increase the likelihood of a recovery in aviation demand. These results reflect a social reluctance to travel due to fear of the transmission of the infectious disease considering current circumstances, and a social consensus is required to recover aviation demand. While the prevalence of COVID-19 remains low, the level of preventive measures at the airport and aircraft against infectious diseases has a meaningful effect on the decision to resume air travel, but it has less of a synergistic effect when compared to the other three factors.



If the circumstances at the destination are not good, even if the requirements for self-isolation are eased, it was found to have a negative influence on the prospects of recovering aviation demand. This indicates that an unconditional lifting of self-isolation requirements while the circumstances at the destination remains bad could have a negative effect on the recovery of aviation demand as well as control of the pandemic. At the national level, the ideal policy direction is to prioritize general sanitary conditions associated with COVID-19. The structural paths between factors for a meaningful recovery in aviation demand have been identified, which will enable short-term policy changes to help recover aviation demand.



A variety of surveys to examine the five factors established in this study also confirmed the degree to which each factor affects recovery of aviation demand, post COVID-19. This is because the individual factors reflect the severity of various circumstances associated with COVID-19, enabling the derivation of the importance of questions about each of the factors. For example, COVID-19-related factors demonstrate that the question about traveling overseas if the number of new confirmed COVID-19 cases per day falls below 50 is more important than the development of a cure or vaccine. This indicates that a fall in the number of new confirmed cases could affect the recovery of aviation demand prior to the development of a cure or vaccine.



We investigated the air transport passenger behavior change after COVID-19, to supplement the previous studies such as demand change from the macro perspective [38] and behavior change in the local impact case [39]. Even though it is very important that the cause should be solved, we found that combined factors could positively change passengers’ perceptions on resuming use of air transport. This finding may be contributed to provide the theoretical basis to those who want to pump up the aviation industry sustainability even in this pandemic through strategies such as travel bubbles [49].



The survey in this paper was focused on South Korea, and parameters would be adjusted according to the context of implementations in other cases. If uncertainty related with COVID-19 [48] fundamentally changes the supply chain sustainability in aviation industry, the result may be biased. Further studies would be needed to validate the suggested model transferability based on empirical cases and consider the supply change caused by COVID-19 and the effect on passengers’ behaviors.



Based on the results of this survey conducted for the case of Korea, the study was able to derive a survey for the post-COVID-19 resumption of air travel. In terms of aviation demand sustainability, COVID-19 is an unprecedented crisis, thus the air travel behaviors of passengers, and how they might change, is highly uncertain after the pandemic. We hope that the results and questionnaire derived from this study will serve as a starting point for subsequent studies to help mitigate uncertainty and for the formulation of effective strategies for recovering aviation demand which will have to be backed by studies that monitor the behaviors of passengers.
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Table A1. Survey Questions in Study.






Table A1. Survey Questions in Study.





	
Factor

	
Question

	
Code






	
COVID-19-related factor (C)

	
I would travel abroad if a COVID-19 vaccine is developed.

	
C-1




	
I would travel abroad if a cure for COVID-19 is developed.

	
C-2




	
If the number of new confirmed COVID-19 cases in my destination country begins to decline, I would travel abroad.

	
C-3




	
I would travel abroad if the number of new confirmed COVID-19 cases per day falls below 100 in my destination country.

	
C-4




	
I would travel abroad if the number of new confirmed COVID-19 cases per day falls below 50 in my destination country.

	
C-5




	
I would travel abroad if the number of new confirmed COVID-19 cases per day falls below 10 in my destination country.

	
C-6




	
I would travel abroad if COVID-19 does not begin to spread again in my destination country.

	
C-7




	
I would travel abroad if my destination country declares itself COVID-19-free (zero new confirmed case).

	
C-8




	
I would travel abroad if my destination country does not impose entry restrictions.

	
C-9




	
I will definitely travel abroad if the circumstances allow me to do so, regardless of the COVID-19 situation.

	
C-10




	
Factor related to self-isolation upon entry and departure (Q)

	
I would travel abroad if there were no entry restrictions, even if I have to self-isolate (currently 14 days) upon arrival.

	
Q-1




	
I would travel abroad if the self-isolation period was reduced to 2 weeks or less (currently 14 days) upon arrival.

	
Q-2




	
I would travel abroad if the self-isolation period was reduced to 1 week or less (currently 14 days) upon arrival.

	
Q-3




	
I would travel abroad if self-isolation was no longer required.

	
Q-4




	
I will definitely travel abroad if the circumstances allow me to do so, regardless of self-isolation.

	
Q-5




	
Destination-related factor (D)

	
I would travel abroad if the sanitary conditions of tourist attractions in my destination country were good.

	
D-1




	
I would travel abroad if the sanitary conditions of accommodation facilities in my destination country were good.

	
D-2




	
I would travel abroad if the sanitary conditions of restaurants in my destination country were good.

	
D-3




	
I would travel abroad if the sanitary conditions of public transportation in my destination country were good.

	
D-4




	
I would travel abroad if the climate in my destination country was hot.

	
D-5




	
I would travel abroad if the climate in my destination country was cold.

	
D-6




	
I would travel abroad if it is convenient to use the medical facilities (hospitals and pharmacies) in my destination country.

	
D-7




	
I would travel abroad if my destination country has few international tourists (or if my destination country restricts the number of tourists allowed to enter per day).

	
D-8




	
I would travel abroad if the leisure or sports (activities) available in my destination country was were managed in a sanitary way.

	
D-9




	
I will definitely travel abroad if the circumstances allow me to do so, regardless of the country’s condition.

	
D-10




	
Social atmosphere related to overseas travel (S)

	
I would travel abroad if social perception regarding overseas travel improves to a point better than it is currently.

	
S-1




	
I would travel abroad if social perception regarding overseas travel recovers to the pre-COVID-19 level.

	
S-2




	
If people around me are traveling abroad, I will also travel abroad.

	
S-3




	
I would travel abroad if there was no fear regarding contracting (transmitting) COVID-19 due to overseas travel.

	
S-4




	
I would travel abroad if the government did not restrict overseas travel.

	
S-5




	
I would travel abroad if the World Health Organization (WHO) said it was okay to travel abroad.

	
S-6




	
I will definitely travel abroad if the circumstances allow me to do so, regardless of the perceptions of the people around me.

	
S-7




	
Level of aircraft/airport management related to infectious diseases (A)

	
I would travel abroad by air if the airline seats remain distanced from each other (1 m or more).

	
A-1




	
I would travel abroad by air if sufficient management is carried out regarding preventive measures, such as restricting the number of flights per day.

	
A-2




	
I would travel abroad by air if the sanitary conditions (provision of hand sanitizer and other disinfection measures) within the aircraft improve.

	
A-3




	
I would travel abroad again by air if aircraft were equipped with apparatuses to prevent transmission of disease through the air or via droplets, such as seat partitions, etc.

	
A-4




	
I would travel abroad by air if all airport employees and cabin crew wore face masks.

	
A-5




	
I would travel abroad by air if preventive measures were regularly carried out in all airport facilities.

	
A-6




	
I would travel abroad by air if COVID-19 testing was conducted on all passengers upon departure or entry.

	
A-7




	
I would travel abroad by air if direct flights were available for me to travel to my destination.

	
A-8




	
Even if a layover is needed to arrive at my destination, I would travel abroad by air if I only have to stay inside the airport.

	
A-9




	
I will definitely travel abroad if the circumstances allow me to do so, regardless of the aircraft/airport circumstances.

	
A-10




	
I would travel abroad by air if I don’t have to wear a face mask inside the aircraft (if I can breathe freely).

	
A-11




	
I would travel abroad by air if a distance (1 m or more) is maintained between people for check-in, security check, and boarding.

	
A-12




	
I would travel abroad by air if the public transportation (trains and buses) used to access the airport do not get crowded.

	
A-13










Appendix B. Survey Results
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Table A2. Survey results for COVID-19-related factors (C).
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Number of Samples

	
All

	
Gender

	
Age Group




	
Male

	
Female

	
Aged 20–29

	
Aged 30–39

	
Aged 40–49

	
Aged 50–59

	
Aged 60 or Over




	
1200

	
599

	
601

	
224

	
200

	
230

	
248

	
298






	
C-1

	
Mean

	
4

	
4

	
4

	
4.2

	
3.8

	
4

	
4.1

	
3.9




	
Statistical significance

	
-

	
t = 0.09

	
F = 3.453 **




	
C-2

	
Mean

	
4

	
4

	
4

	
4.1

	
3.9

	
4

	
4

	
4




	
Statistical significance

	
-

	
t = −0.577

	
F = 1.21




	
C-3

	
Mean

	
2.8

	
2.9

	
2.8

	
2.8

	
3

	
2.9

	
2.7

	
2.8




	
Statistical significance

	
-

	
t = 1.118

	
F = 2.043




	
C-4

	
Mean

	
2

	
2

	
2

	
2.1

	
2.3

	
2

	
1.8

	
1.9




	
Statistical significance

	
-

	
t = 0.214

	
F = 6.11 ***




	
C-5

	
Mean

	
2.2

	
2.3

	
2.2

	
2.2

	
2.5

	
2.3

	
2.1

	
2.1




	
Statistical significance

	
-

	
t = 1.773

	
F = 4.248 **




	
C-6

	
Mean

	
2.8

	
2.8

	
2.7

	
2.8

	
2.9

	
2.8

	
2.6

	
2.8




	
Statistical significance

	
-

	
t = 1.143

	
F = 1.582




	
C-7

	
Mean

	
3.1

	
3

	
3.2

	
3.3

	
3

	
3

	
3

	
3




	
Statistical significance

	
-

	
t = −2.26*

	
F = 2.576 *




	
C-8

	
Mean

	
3.8

	
3.8

	
3.9

	
4

	
3.7

	
3.7

	
3.9

	
3.8




	
Statistical significance

	
-

	
t = −1.145

	
F = 3.127 *




	
C-9

	
Mean

	
2.8

	
2.9

	
2.8

	
2.9

	
2.8

	
2.9

	
2.8

	
2.8




	
Statistical significance

	
-

	
t = 0.52

	
F = 0.682




	
C-10

	
Mean

	
2.1

	
2.1

	
2.1

	
2.1

	
2.2

	
2.2

	
2

	
2




	
Statistical significance

	
-

	
t = 0.671

	
F = 1.166








*  p  < 0.1; **  p  < 0.05; ***  p  < 0.001 (two-tailed).













[image: Table] 





Table A3. Survey results for destination factors (Q).
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Number of Samples

	
All

	
Gender

	
Age Group




	
Male

	
Female

	
Aged 20–29

	
Aged 30–39

	
Aged 40–49

	
Aged 50–59

	
Aged 60 or Over




	
1200

	
599

	
601

	
224

	
200

	
230

	
248

	
298






	
Q-1

	
Mean

	
2.1

	
2.2

	
2

	
2.2

	
2.4

	
2.1

	
2

	
1.9




	
Statistical significance

	
-

	
t = 2.461*

	
F = 6.316 ***




	
Q-2

	
Mean

	
2

	
2

	
2

	
2.1

	
2.3

	
2

	
1.8

	
1.9




	
Statistical significance

	
-

	
t = 1.05

	
F = 5.825 ***




	
Q-3

	
Mean

	
2.1

	
2.2

	
2.1

	
2.1

	
2.4

	
2.2

	
2

	
2.1




	
Statistical significance

	
-

	
t = 1.682

	
F = 3.55 **




	
Q-4

	
Mean

	
3.4

	
3.4

	
3.4

	
3.5

	
3.4

	
3.3

	
3.4

	
3.4




	
Statistical significance

	
-

	
t = −0.225

	
F = 0.541




	
Q-5

	
Mean

	
2.1

	
2.1

	
2

	
2

	
2.3

	
2.1

	
2

	
2




	
Statistical significance

	
-

	
t = 1.619

	
F = 2.787 *








*  p  < 0.1; **  p  < 0.05; ***  p  < 0.001 (two-tailed).
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Table A4. Survey results for destination factors (D).
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Number of Samples

	
All

	
Gender

	
Age Group




	
Male

	
Female

	
Aged 20–29

	
Aged 30–39

	
Aged 40–49

	
Aged 50–59

	
Aged 60 or Over




	
1200

	
599

	
601

	
224

	
200

	
230

	
248

	
298






	
D-1

	
Mean

	
3.8

	
3.8

	
3.8

	
4

	
3.7

	
3.8

	
3.8

	
3.7




	
Statistical significance

	
-

	
t = −0.07

	
F = 3.272 *




	
D-2

	
Mean

	
3.7

	
3.7

	
3.8

	
4

	
3.7

	
3.8

	
3.7

	
3.6




	
Statistical significance

	
-

	
t = −1.471

	
F = 4.85 ***




	
D-3

	
Mean

	
3.7

	
3.7

	
3.8

	
4

	
3.6

	
3.7

	
3.7

	
3.6




	
Statistical significance

	
-

	
t = −1.376

	
F = 3.781 **




	
D-4

	
Mean

	
3.7

	
3.7

	
3.7

	
4

	
3.6

	
3.7

	
3.7

	
3.5




	
Statistical significance

	
-

	
t = −0.945

	
F = 6.26 ***




	
D-5

	
Mean

	
2.5

	
2.5

	
2.5

	
2.7

	
2.7

	
2.6

	
2.3

	
2.3




	
Statistical significance

	
-

	
t = −0.125

	
F = 6.453 ***




	
D-6

	
Mean

	
2.5

	
2.6

	
2.5

	
2.9

	
2.6

	
2.6

	
2.4

	
2.3




	
Statistical significance

	
-

	
t = 0.864

	
F = 10.082 ***




	
D-7

	
Mean

	
3.5

	
3.5

	
3.6

	
3.9

	
3.5

	
3.5

	
3.5

	
3.4




	
Statistical significance

	
-

	
t = −0.873

	
F = 5.793 ***




	
D-8

	
Mean

	
2.9

	
2.8

	
2.9

	
3.2

	
3

	
3

	
2.7

	
2.6




	
Statistical significance

	
-

	
t = −0.335

	
F = 12.317 ***




	
D-9

	
Mean

	
3.3

	
3.3

	
3.3

	
3.7

	
3.3

	
3.4

	
3.1

	
3.1




	
Statistical significance

	
-

	
t = −0.606

	
F = 10.34 ***




	
D-10

	
Mean

	
2.3

	
2.3

	
2.3

	
2.4

	
2.5

	
2.3

	
2.2

	
2.2




	
Statistical significance

	
-

	
t = 0.059

	
F = 2.03








*  p  < 0.1; **  p  < 0.05; ***  p  < 0.001 (two-tailed).













[image: Table] 





Table A5. Survey results for social atmosphere related to overseas travel (S).






Table A5. Survey results for social atmosphere related to overseas travel (S).





	
Number of Samples

	
All

	
Gender

	
Age Group




	
Male

	
Female

	
Aged 20–29

	
Aged 30–39

	
Aged 40–49

	
Aged 50–59

	
Aged 60 or Over




	
1200

	
599

	
601

	
224

	
200

	
230

	
248

	
298






	
S-1

	
Mean

	
3.4

	
3.4

	
3.4

	
3.7

	
3.4

	
3.4

	
3.3

	
3.3




	
Statistical significance

	
-

	
t = −0.334

	
F = 4.29 **




	
S-2

	
Mean

	
3.9

	
3.9

	
3.9

	
4

	
3.8

	
3.9

	
3.9

	
3.8




	
Statistical significance

	
-

	
t = −0.773

	
F = 1.353




	
S-3

	
Mean

	
2.8

	
2.8

	
2.8

	
3.1

	
3.1

	
2.8

	
2.7

	
2.6




	
Statistical significance

	
-

	
t = −0.373

	
F = 6.699 ***




	
S-4

	
Mean

	
4

	
4

	
4

	
4.1

	
3.9

	
3.9

	
4.1

	
4




	
Statistical significance

	
-

	
t = −1.216

	
F = 1.871




	
S-5

	
Mean

	
2.9

	
3

	
2.9

	
3

	
3.1

	
2.9

	
2.9

	
2.8




	
Statistical significance

	
-

	
t = 0.826

	
F = 1.774




	
S-6

	
Mean

	
3.2

	
3.1

	
3.2

	
3.2

	
3.3

	
3.1

	
3.2

	
3.2




	
Statistical significance

	
-

	
t = −1.729

	
F = 0.464




	
S-7

	
Mean

	
2.2

	
2.3

	
2.2

	
2.3

	
2.5

	
2.3

	
2.3

	
2




	
Statistical significance

	
-

	
t = 1.893

	
F = 3.793 **








*  p  < 0.1; **  p  < 0.05; ***  p  < 0.001 (two-tailed).
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Table A6. Survey results for level of aircraft/airport management related to infectious diseases (A).
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Number of Samples

	
All

	
Gender

	
Age Group




	
Male

	
Female

	
Aged 20–29

	
Aged 30–39

	
Aged 40–49

	
Aged 50–59

	
Aged 60 or Over




	
1,200

	
599

	
601

	
224

	
200

	
230

	
248

	
298






	
A-1

	
Mean

	
2.9

	
2.9

	
2.9

	
3.1

	
2.9

	
2.8

	
2.9

	
2.8




	
Statistical significance

	
-

	
t = 0.299

	
F = 2.576 *




	
A-2

	
Mean

	
3

	
3.1

	
3

	
3.2

	
3.2

	
3

	
3

	
2.9




	
Statistical significance

	
-

	
t = 0.433

	
F = 2.849 *




	
A-3

	
Mean

	
3

	
3.1

	
2.9

	
3.3

	
3

	
3

	
2.9

	
2.8




	
Statistical significance

	
-

	
t = 2.372*

	
F = 5.732 ***




	
A-4

	
Mean

	
3.1

	
3.2

	
3.1

	
3.3

	
3.2

	
3.1

	
3.1

	
3.1




	
Statistical significance

	
-

	
t = 0.544

	
F = 2.643 *




	
A-5

	
Mean

	
2.9

	
2.9

	
2.9

	
3.3

	
3

	
2.9

	
2.8

	
2.7




	
Statistical significance

	
-

	
t = 0.041

	
F = 9.674 ***




	
A-6

	
Mean

	
3.2

	
3.2

	
3.1

	
3.4

	
3.3

	
3.1

	
3

	
3




	
Statistical significance

	
-

	
t = 0.345

	
F = 5.514 ***




	
A-7

	
Mean

	
3

	
3.1

	
3

	
3.3

	
3.1

	
3

	
3

	
2.9




	
Statistical significance

	
-

	
t = 1.085

	
F = 5.555 ***




	
A-8

	
Mean

	
3.1

	
3.2

	
3.1

	
3.4

	
3.2

	
3

	
3.1

	
3




	
Statistical significance

	
-

	
t = 0.57

	
F = 3.782 **




	
A-9

	
Mean

	
2.6

	
2.7

	
2.5

	
2.9

	
2.7

	
2.5

	
2.5

	
2.5




	
Statistical significance

	
-

	
t = 3.005**

	
F = 4.786 ***




	
A-10

	
Mean

	
2.3

	
2.4

	
2.2

	
2.5

	
2.7

	
2.3

	
2.2

	
2.1




	
Statistical significance

	
-

	
t = 2.355*

	
F = 6.001 ***




	
A-11

	
Mean

	
2.9

	
3

	
2.9

	
3.2

	
3.1

	
2.8

	
2.9

	
2.9




	
Statistical significance

	
-

	
t = 0.213

	
F = 3.004 *




	
A-12

	
Mean

	
2.8

	
2.9

	
2.8

	
3.2

	
2.9

	
2.8

	
2.8

	
2.7




	
Statistical significance

	
-

	
t = 0.64

	
F = 5.113 ***




	
A-13

	
Mean

	
2.8

	
2.8

	
2.8

	
3.1

	
2.8

	
2.8

	
2.7

	
2.6




	
Statistical significance

	
-

	
t = -0.173

	
F = 7.405 ***








*  p  < 0.1; **  p  < 0.05; ***  p  < 0.001 (two-tailed).












Appendix C. Verified the Validity of Determination Using Correlation Coefficients and Standard Errors


Note: Since 1 is not included in the range of correlation coefficients between all factors, it could be said that the validity of determination has been obtained.
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Table A7. Verified the validity of determination using correlation coefficients and standard errors.
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Category

	
Estimate

	
S.E.

	
S.E.2 le 01 (two-tailed)

	
−

	
+






	
Level of COVID-19

	
<-->

	
Self-isolation period upon entry

	
0.777

	
0.039

	
0.078

	
0.699

	
0.855




	
Level of COVID-19

	
<-->

	
Circumstances of overseas destination

	
0.263

	
0.025

	
0.05

	
0.213

	
0.313




	
Level of COVID-19

	
<-->

	
Social atmosphere

	
0.727

	
0.038

	
0.076

	
0.651

	
0.803




	
Level of COVID-19

	
<-->

	
Level of aircraft/airport management

	
0.588

	
0.037

	
0.074

	
0.514

	
0.662




	
Self-isolation period upon entry

	
<-->

	
Circumstances of overseas destination

	
0.153

	
0.024

	
0.048

	
0.105

	
0.201




	
Self-isolation period upon entry

	
<-->

	
Social atmosphere

	
0.661

	
0.036

	
0.072

	
0.589

	
0.733




	
Self-isolation period upon entry

	
<-->

	
Level of aircraft/airport management

	
0.535

	
0.035

	
0.07

	
0.465

	
0.605




	
Circumstances of overseas destination

	
<-->

	
Social atmosphere

	
0.413

	
0.028

	
0.056

	
0.357

	
0.469




	
Circumstances of overseas destination

	
<-->

	
Level of aircraft/airport management

	
0.512

	
0.031

	
0.062

	
0.45

	
0.574




	
Social atmosphere

	
<-->

	
Level of aircraft/airport management

	
0.714

	
0.041

	
0.082

	
0.632

	
0.796
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Figure 1. Conceptual diagram. 
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Figure 2. Structural equation model. Note: C = COVID-19 prevalence factor; Q = factor of self-isolation period upon entry and departure; D = factor of conditions at overseas travel destination; S = factor of social atmosphere related to overseas travel; A = factor of the level of aircraft/airport management. 
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Table 1. Model’s goodness of fit index.
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Model’s Goodness of Fit Index






	
All

	
   x 2   (CMIN)

	
RMSEA

	
TLI

	
CFI

	
CMIN/DF




	
2435.376

	
0.06

	
0.907

	
0.915

	
5.364
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Table 2. Results of confirmatory factor analysis.






Table 2. Results of confirmatory factor analysis.





	
Latent Variable

	
Measurement Variable

	
Estimate

	
S.E.

	
C.R.




	
B

	
    β    






	
COVID-19-related factor (C)

	
C-3

	
1

	
0.701

	

	




	
C-4

	
1.122

	
0.813

	
0.044

	
25.796 ***




	
C-5

	
1.1

	
0.821

	
0.042

	
26.009 ***




	
C-6

	
0.974

	
0.671

	
0.045

	
21.576 ***




	
C-9

	
0.868

	
0.582

	
0.046

	
18.802 ***




	
C-10

	
0.952

	
0.646

	
0.046

	
20.793 ***




	
Factor of self-isolation upon entry and departure (Q)

	
Q-5

	
1

	
0.698

	

	




	
Q-3

	
1.12

	
0.835

	
0.043

	
26.351 ***




	
Q-2

	
1.088

	
0.843

	
0.041

	
26.569 ***




	
Q-1

	
1.117

	
0.813

	
0.043

	
25.737 ***




	
Destination-related factor (D)

	
D-1

	
1

	
0.827

	

	




	
D-2

	
1.075

	
0.841

	
0.032

	
34.099 ***




	
D-3

	
1.078

	
0.834

	
0.032

	
33.711 ***




	
D-4

	
1.042

	
0.802

	
0.033

	
31.877 ***




	
D-7

	
0.9

	
0.653

	
0.037

	
24.243 ***




	
D-9

	
0.854

	
0.591

	
0.04

	
21.468 ***




	
Social atmosphere related to overseas travel (S)

	
S-3

	
1

	
0.666

	

	




	
S-5

	
1.082

	
0.727

	
0.053

	
20.564 ***




	
S-6

	
0.919

	
0.604

	
0.052

	
17.731 ***




	
S-7

	
0.977

	
0.645

	
0.052

	
18.74 ***




	
Level of aircraft/airport management related to infectious diseases (A)

	
A-2

	
1

	
0.784

	

	




	
A-1

	
0.918

	
0.742

	
0.033

	
27.951 ***




	
A-3

	
1.028

	
0.801

	
0.033

	
30.777 ***




	
A-4

	
1.032

	
0.8

	
0.034

	
30.747 ***




	
A-5

	
1.059

	
0.825

	
0.033

	
32.018 ***




	
A-6

	
1.051

	
0.818

	
0.033

	
31.667 ***




	
A-7

	
0.985

	
0.768

	
0.034

	
29.174 ***




	
A-8

	
0.966

	
0.753

	
0.034

	
28.455 ***




	
A-9

	
0.795

	
0.637

	
0.034

	
23.225 ***




	
A-11

	
0.719

	
0.534

	
0.038

	
19.02 ***




	
A-12

	
0.982

	
0.784

	
0.033

	
29.957 ***




	
A-13

	
0.912

	
0.727

	
0.033

	
27.245 ***








*  p  < 0.1; **  p < 0.05; ***  p  < 0.001 (two-tailed).
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Table 3. Analysis of structural model (paths) per factor.






Table 3. Analysis of structural model (paths) per factor.





	
Factor

	
Estimate

	
S.E.

	
C.R.




	
B

	
    β    






	
COVID-19-related factor (C)

	
-->

	
Factor related to self-isolation upon entry and departure (Q)

	
0.771

	
0.777

	
0.04

	
19.16 ***




	
COVID-19-related factor (C)

	
-->

	
Destination-related factor (D)

	
0.345

	
0.363

	
0.057

	
6.038 ***




	
COVID-19-related factor (C)

	
-->

	
Social atmosphere related to overseas travel (S)

	
0.427

	
0.446

	
0.052

	
8.128 ***




	
COVID-19-related factor (C)

	
-->

	
Level of aircraft/airport management related to infectious diseases (A)

	
0.104

	
0.092

	
0.057

	
1.832 *




	
Factor related to self-isolation upon entry and departure (Q)

	
-->

	
Destination-related factor (D)

	
−0.123

	
−0.129

	
0.056

	
−2.192 **




	
Factor related to self-isolation upon entry and departure (Q)

	
-->

	
Social atmosphere related to overseas travel (S)

	
0.266

	
0.276

	
0.049

	
5.391 ***




	
Factor related to self-isolation upon entry and departure (Q)

	
-->

	
Level of aircraft/airport management related to infectious diseases (A)

	
0.141

	
0.124

	
0.051

	
2.773 ***




	
Destination-related factor (D)

	
-->

	
Social atmosphere related to overseas travel (S)

	
0.255

	
0.254

	
0.029

	
8.696 ***




	
Destination-related factor (D)

	
-->

	
Level of aircraft/airport management related to infectious diseases (A)

	
0.337

	
0.283

	
0.033

	
10.109 ***




	
Social atmosphere related to overseas travel (S)

	
-->

	
Level of aircraft/airport management related to infectious diseases (A)

	
0.532

	
0.449

	
0.062

	
8.61 ***








*  p  < 0.1; **  p  < 0.05; ***  p  < 0.001 (two-tailed).
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