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control measures, and are not sensitive to the time spent at airport health checkpoints. In com-
parison, U.S. respondents are averse to the time spent for health check, the reporting of personal
information, travel history, symptoms, and the requirements of compulsory mask wearing and
onsite sample testing. However, when online meeting is applicable, all the respondents show no
appreciation for health control measures, while the U.S. respondents are twice more averse to the
time spent at airport health checkpoints. Online meeting reduces the intention of international
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vidualized travel arrangements and service priority in fulfilling pandemic control requirements
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calls for convenient travel arrangements amid pandemic to all countries.
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1. Introduction

Due to the COVID-19 pandemic and travel restrictions triggered by it, the demand for air travel has dropped dramatically,
impairing the viability of many companies in the aviation industry world-wide. The recovery in air travel has been stagnating.
Industry-wide revenue passenger kilometres (RPKs) reduced by 69.7% in 2020 year-on-year. Overall, air passenger traffic slumped by
66% in 2020, which is by far the sharpest decline in aviation history (IATA, 2021). Moreover, passenger’s behavioural changes owing
to the COVID-19 pandemic and containment measures have led to a remarkable drop in travel demand (OECD, 2020), and such
changes could be enduring. For instance, health risk screening measures (e.g., health declaration, virus testing, vaccine passport) might
be incorporated as routine operations at airports, in a way similar to the security check requirements introduced in the aviation in-
dustry after the 9/11 terrorist attack. Yet, people’s travel intention could reduce remarkably due to the increased monetary costs and
inconveniences. It is important to identify and achieve the optimal balance between pandemic control vs smooth travel arrangements.

Furthermore, the usage of online meeting platforms has surged during the pandemic (Gough and Rosenfeld, 2006; Gray et al.,
2020). IATA (2020a) indicated that the prevalence of online meetings during the COVID-19 pandemic could be one major obstacle to
the recovery of air travel, especially for business trips. Business travellers need to deliberate the trade-off between the advantages (e.g.,
convenience, flexibility, time- and cost- savings) and disadvantages (e.g., lack of face-to-face relationships, feel disconnected, inef-
fective, unproductive) of online meetings (Aseniero et al., 2020; Mason and Leek, 2012; Rogelberg et al., 2012), whereas such a
decision could be significantly influenced by the (perceived) travel risk amid a pandemic and the costs/benefits associated with health
control measures. In addition, although organizations such as the World Health Organization (WHO) and the International Air
Transport Association (IATA) issued common guidelines on pandemic control measures,' there are significant differences in the health
control measures used and pandemic control strategies adopted across the countries and airports around the world. If passenger
preferences are quite different across regions, then certain individualized travel arrangements and operations may be allowed. For
example, given resource constraints, priority can be given to reducing health screening time at airports if passengers are very sensitive
it. Whereas in markets passengers appreciate strict health control measures, more space and equipment may be secured to implement
requirements such as social distancing, onsite tests, more detailed travel history and health status reporting, etc.

Therefore, it is necessary to assess the effects of health control and online meetings on air travel choices in an integrated model,
preferably on passengers with heterogeneous travel preferences in different regions. Such a quantitative analysis identifies the key
determinants of passenger travel utility, enhances the understanding of travel demand, and contributes to the design of health
screening measures that optimally balancing the requirements of pandemic control vs convenient travel arrangements. It also answers
the important question whether policy makers and international organizations should allow more individualized arrangements in
achieving some common standards. Such findings are expected to provide an evidence base for the development of regulatory policy
and managerial strategy to maximize the recovery rate of international travel while achieving effective pandemic control.

This study aims to achieve these objectives by investigating the effects of additional travel requirements and online meetings on air
travel choices by passengers using a stated preference (SP) experiment. Data are collected from passengers in China (both mainland
and Hong Kong) and cities in the U.S. using the same survey instrument to enable a cross-cultural comparison of the changes in air
travel behaviour. The governments of mainland China, Hong Kong Special Administrative Region, and the U.S. have pursued quite
different strategies in response to the COVID-19 crisis, which led to varying impacts on health and economy (Czerny et al., 2021). The
different cultural backgrounds are also expected to enhance passenger heterogeneity, which facilitates the econometric identification.

The remainder of this paper is organized as follows. Section 2 presents a literature review. Section 3 explains the data collection
process, data analysis method, and sample used in the study. The results are presented and discussed in Section 4 and 5, respectively.
Finally, Section 6 concludes the paper with a summary of main findings and implications.

2. Literature review

By the end of December 2020, over 83 million cases of COVID-19 have been reported worldwide, including more than 1.9 million
deaths. Indeed, the COVID-19 pandemic has led to the most severe health and economic crisis around the world. It was expected that
the response measures derived from the past experience (e.g., the SARS epidemic in 2003, HIN1 2009 and MERS Flu 2015, see Chung,
2015; Zeng et al., 2005) would help keep the aviation industry on the road to recovery. However, the full recovery of air travel remains
a huge challenge as it would be a long journey to prevail over this global health crisis.

To ensure a safe travel during the pandemic, airport authorities and local governments have implemented a variety of prevention
and control measures, which may have two- side effects on travel intention. Specifically, the additional travel requirements at airports
(e.g., compulsory mask wearing, health declaration, virus test report, proof of vaccination, etc.) may elevate travel costs and in-
conveniences, while they also help reduce passengers’ health-related travel risk (Cohen et al., 2016; IATA, 2020b; Neuburger and
Egger, 2020). Such trade-offs between safety and convenience (or the associated monetary cost and travel time) would be influenced
by risk attitudes that are rooted in specific social and cultural backgrounds (Chan et al., 2020b; Lund and Rundmo, 2009; Mouter et al.,
2017). Falk et al. (2018) conducted a global preference survey in seventy-six countries and found substantial between-country vari-
ation in risk preferences. The authors revealed that African and South American countries showed high levels of risk tolerance, while
Eastern and Southern Asian populations are rather risk averse. Boksberger et al. (2007) revealed that air passengers with an Asian

1 For example, guidance on infection prevention and control measures on COVID-19 issued by WHO, and the guidance for cabin operations during
and post pandemic issued by IATA.
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background perceived higher physical, psychological, and social risks, reflecting higher sensitivities to safety and security issues, when
compared to the Australian and European counterparts.

With findings in previous literature, it is not surprising that recent studies identified divergent attitudes towards prevention and
control measures across countries. For example, residents in the East are more supportive to the anti-epidemic measures promulgated
by their governments (e.g., China and Vietnam, see Nguyen et al., 2020; Xing et al., 2021). More residents in Western countries show
negative attitudes towards mandatory mask wearing and vaccination policies, as they consider these measures as infringements of
their rights (e.g., the U.S. and Germany, see Rieger, 2020; Smith et al., 2021). Moreover, Chan et al. (2020a) investigated the effects of
risk attitudes towards social mobility at the country and regional level in the context of COVID-19 pandemic. The authors observed that
risk-seeking regions perceive higher opportunity costs of staying at home (i.e., reduction in mobility), while risk-averse regions are
more responsive to precautionary strategies and prone to maintain lower levels of mobility. This highlights the need for comparative
studies on the effects of introducing health risk screening measures at airports on travel behaviour across countries and cultures.

There is a body of research focused on the effects of e-commerce and information and communication technology (ICT) on the
changes in activity and travel behaviour (Loo and Wang, 2018; Irawan et al., 2021). In particular, e-learning, online shopping, and
working from home (WFH) have surged during the pandemic and caused significant impact on out-of-home activities (Shamshiripour
et al., 2020; Beck and Hensher, 2020; Hensher et al., 2021). As WFH has become the ‘new normal’ and advanced ICT tools enable
efficient online meetings, a decline in air travel demand could be anticipated. IATA (2020a) believes that the recovery of business
travel would be further delayed, as online meeting offers a good substitute to face-to-face meeting. On the other hand, researchers have
also suggested that a face-to-face communication would be more effective under certain circumstances, underlining the irreplaceable
role of face-to-face relationship in global business life (Mason and Leek, 2012; Miller, 2003). Besides, it is irrational to assume a global
simultaneous popularization of online meetings and identical users’ experiences in different countries. For instance, WFH is one of the
most popular Western human resource management practices in recent years. While, due to cultural reasons, both superiors and
subordinates in a Chinese company attach great importance to the power of supervision, which slows down the development of remote
office in China before the COVID-19 pandemic (Raghuram and Fang, 2014). COVID-19 has been the catalyst to the prosperity of video
conferencing market in China, and Chinese employees tend to appreciate more flexibility, more relaxed environment, and increased
productivity for online meetings and teleworking (Panttaja and Wu, 2021). In contrast, American employees started to complain about
the low efficiency and loss of productivity, and feel disconnected with reliance on online meetings (Aseniero et al., 2020; Wu and Chen,
2020). In this context, the impact of online meetings on businesses travel intention at regional or country levels remains unclear due to
limited research.

A good understanding of these issues not only contributes to the better development of regulatory policy and pandemic control as
explained in the introduction section, but also helps the aviation industry to design better recovery strategy. A good understanding of
passenger preference helps airlines to provide the most appreciated services to different types of customers, especially for carriers
provide differentiated services. For example, whereas full-service carriers offer high quality services and larger network coverage via
connection services, low-cost carriers focus more on point-to-point travel to price sensitive travelers appreciate low-cost options (Fu
etal, 2011, 2015,2019; Wang et al., 2017; Tu et al., 2020). The extended traffic and revenue losses caused by pandemic also impose
significant financial challenges to airport investments, which are usually large and lump, thus involving significant uncertainty and
risks (Xiao et al., 2016, 2017). The complex airport ownerships and regulation make the decision process even more complicated (Yang
and Fu, 2015). A better modelling of travel demand and (possible continued) health screening operations help airports to better plan
their operation and infrastructures in the long term. However, other than Fu et al. (2021) and Chen et al. (2022) that discussed these
issues using a relatively small sample from Hong Kong, few systematical investigations are available.

3. Methodology

To address the research gaps identified above, this study will ask potential business travelers from three regions to make their air
travel choice under two conditions — online meeting inapplicable vs online meeting applicable. Such an approach allows us to identify
the key determinants of passenger utility as well as the changes amid a pandemic. The research method is explained in detail below.

3.1. The sample

The data were collected from an online survey conducted in April to June 2021 involving respondents residing the Chinese
metropolitan cities of Shanghai and Hong Kong, and multiple cities in the U.S. during June 2021. China and the U.S. are the two largest
aviation markets in the East and West, with different cultural values, political governance, COVID-19 pandemic severity (e.g., daily
confirm cases, case fatality rate, etc.), and most importantly very different response strategies. With its “zero COVID strategy”, China
has adopted one of the most stringent pandemic response and management strategies in the world, which contribute to better results of
approximately 3 deaths per million residents up until 30 October 2021. Following the “live with the virus” approach, the U.S. has had
comparatively loose restrictions which result in approximately 2239 deaths per million residents (WHO, 2021). American travellers
are likely to behave differently from their Chinese counterparts due to the discrepancy in risk perception of the pandemic and attitudes
towards health control measures (Fang et al., 2016; loannou et al., 2020; Xing et al., 2021). Chinese may be more likely to embrace
additional travel requirements, as they are more obedient to regulations issued by the governments. Hong Kong’s pandemic control
strategy was initially somewhere in between mainland China and the U.S. but has gradually moved towards the “zero COVID strategy”
as it aims for a travel bubble with the mainland. The majority of its population has Chinese cultural background but has been an
internationally open economy for a long time. It also relies heavily on aviation for business and tourism travels (Tsui et al., 2021a,
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2021Db). Therefore, it is also included in our study.

The participants were recruited using a professional data collection company (Credamo.com). Respondent who aged below 18 or
did not have the experience in international business trip before COVID-19 pandemic were excluded. The total sample consisted of
1300 respondents with over 400 from each region. Table 1 presents the demographic and employment characteristics of the U.S.,
Shanghai (mainland China) and Hong Kong respondents. In general, the gender distribution of respondents does not vary substantially
by country/region. The majority of our respondents were aged between 26 and 45, which is reasonable compared with the statistics
reported in previous air travel research (Liu and McKercher, 2016; Vlachos and Lin, 2014). Moreover, a very high proportion of the
respondents in our sample have attained tertiary education. This is not uncommon especially when targeting the response from
business air travellers (Vlachos and Lin, 2014; Millan et al., 2016). It is worth noting that compared with the Shanghai and Hong Kong
samples, the U.S. sample tends to be older and has a larger share of respondents with secondary education or below. In terms of the
respondent’s employment characteristics, the majority of them are full-time employees in wholesale, retail, trading, tourism,
financing, and business services industries.

3.2. Attitudinal variables

Respondents were presented eight questions and required to rate their level of agreement with each statement on a zero-to-ten-
point scale (0 = strongly disagree; 10 = strongly agree). The attitudinal responses were estimated using a factor analysis to extract
the latent variables, see Table 2. The data sampling adequacy, suitability of factor analysis, and scale reliability are evidenced by the
results of the Kaiser-Meyer-Olkin (KMO) Test (i.e., value close to 1), Bartlett’s test of sphericity (i.e., p value < 0.000), and Cronbach’s
alpha, correspondingly. Based on Kaiser’s rule (i.e., eigenvalues > 1), two factors are identified for the U.S., Shanghai, and Hong Kong
samples, which explain 71.98%, 62.81%, 61.77% of the variance, respectively. Factor 1 is labelled as “Technology Acceptance in
Online Meeting”, which incorporates five items gauging the perceived ease of use and overall usefulness of the online meeting tool.
Factor 2 (with three items) is labelled as “Preference for Face-to-Face Communication”.

3.3. The stated preference experiment
In this study, a stated choice experiment is used to examine the trade-offs between health control measures, severity level of the

disease, travel cost, and travel time. The SP choice sets are presented based on a hypothetical scenario of an international business
travel during the COVID-19 pandemic. In each travel choice scenario, two unlabelled alternatives showing possible ways in which they

Table 1
Profile of Respondents by Regions.

Variable Count (Percentage)

U.s. Shanghai Hong Kong
Demographics
Gender
Male 193(49.3%) 263(52.6%) 216(54%)
Female 207(51.7%) 237(47.4%) 184(46%)
Age
18-25 38(9.5%) 29(5.8%) 27(6.75%)
26-35 141(53.3%) 370(74.0%) 278(69.5%)
36-45 116(29.0%) 74(14.8%) 88(22.0%)
46-55 64(16.0%) 27(5.4%) 7(1.75%)
Above 56 41(10.2%) — —
Education
Tertiary 222(55.5%) 480(96%) 396(99%)
Secondary or below 178(44.5%) 20(4%) 4(1%)
Marital status
Married 268(67.0%) 354(70.8%) 314(78.5%)
Single 132(33.0%) 146(29.2) 86(21.5%)

Employment characteristics
Employment type

Full-time employee 295(73.8%) 443(88.6%) 230(57.5%)

Employer or manager 41(10.3%) 34(7.2%) 110(27.5%)

Self-employed 35(8.8%) 6 (1.2%) 55(13.8%)

Others 29(7.3%) 17(4.6%) 5(1.3%)

Industrial Classification

Manufacturing 81(20.3%) 20(4.0%) 98(24.5%)

Construction 14(3.5%) 28(5.6%) 30 (7.5%)

Wholesale, retail and import/export trades, 60(15.0%) 100(20.0%) 107(26.8%)
restaurants, and hotels

Financing, insurance, real estate, and 111(27.8%) 229(45.8%) 109(27.3%)
business services

Others 134(33.5%) 123(24.6%) 56(14.0%)

Sample size 400 500 400
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Table 2
Factor Analysis of Communication-Related Values.
Latent Variables The U.S. Shanghai (mainland China) Hong Kong
Mean(s. Factor Factor Mean(s. Factor Factor Mean(s. Factor Factor
d.) 1 2 d.) 1 2 d.) 1 2
Technology Acceptance of Online Meeting
The online meeting tool allows me to organize 7.84 0.812 8.57 0.752 8.52 0.740
meetings any time (24/7). 1.27) (0.93) (1.06)
The online meeting tool is user friendly. 7.81 0.858 8.70 0.737 8.62 0.806
(1.28) (0.83) (1.00)
It is easy to prepare an online meeting. 7.71 0.865 7.63 0.735 8.06 0.646
(1.33) (1.28) 1.57)
I will recommend my colleagues and friends to 7.70 0.853 8.40 0.751 8.64 0.766
use online meeting tool. (1.349) (1.00) (1.12)
In general, I consider online meeting platforms/  7.86 0.797 8.71 0.724 8.76 0.814
applications as useful. (1.20) (0.87) (1.04)
Preference for Face-to-Face Communication
1 prefer face-to-face communication rather than  6.91 0.847 7.17 0.904 7.37 0.902
online communication. (1.64) (1.36) (1.62)
I like meeting new people in different locations. ~ 6.94 0.808 7.73 0.780 8.21 0.614
(1.58) (1.26) (1.28)
Instead of staying at home or office, I prefertogo  6.86 0.904 7.41 0.916 7.69 0.907
out and meet people. (1.65) (1.34) (1.59)
Correlations
Factor 1 1.000 0.125 1.000 0.176 1.000 0.195
Factor 2 0.125 1.000 0.176 1.000 0.195 1.000
Eigenvalues 3.67 2.09 3.02 2.01 3.12 1.82
Percentage of variance explained 45.81% 26.17% 37.70% 25.11% 38.98% 22.79%
Cronbach’s alpha 0.89 0.82 0.79 0.84 0.79 0.84

Note: zero-to-ten measurement scale.
Cumulative % of variance explained by two factors = 71.98%, 62.81%, 61.77%.

might make this journey are provided, as well as a ‘no choice’ alternative (i.e., a no-travel option). The alternatives are described by
eight different attributes. The selected attributes and their corresponding levels are set based on the current practice for air travel (i.e.,
new safety protocol which includes health control procedures) and extensive literature review (as shown in Table 3, see Fu et al., 2021
and Chen et al., 2022 for more details). A screenshot of a sample SP question is provided in Fig. 1.

Quarantine measures significantly inhibit passengers’ travel intention; therefore many governments were committed to building
the quarantine-free travel bubbles among countries for the recovery of tourism during the pandemic (Gu et al., 2021). Manca et al.
(2021) indicate that the air travelers in the U.K. were concerned about the need for quarantine, while no significant effect was

Table 3
Attributes and Levels for SP Games.

Attributes considered Levels

Disease information

Daily confirmed cases of current city 105010
(per 100 k residents)
Daily confirmed cases of destination city 1005010
(per 100 k residents)
Case fatality rate (CFR) 0.1%, 1%, 10%
Travel characteristics
Average time to pass through 20, 40, 60 min
the health and security checks
Increased cost of ticket to cover 65, 125, 400 USD

the health control measures

Health Control measures

Health declaration Provide vaccination record
Provide personal information,
self-reported travel history, symptoms
No need to declare your health condition

Mask requirement No mask requirements
Compulsory at the airport,
but no requirements during flight
Compulsory mask-wearing during
flight and airport

Onsite Health Check No need to undertake any onsite health check
Temperature screening
Tests involving sample collection
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Scenario 1/6:

Despite the widespread outbreak, business travel has not come to an absolute standstill. People are still undertaking essential
business trips. However. online meetings have become popular and widely used in business collaborations. Therefore. travelers
are often faced with the dilemma of whether to proceed with their plans or not.

Imagine that the travel restrictions are lifted now. and you plan to make an international business trip by air. We would like you
then to consider three ways in which you might make this journey.

Please select one option considering the following descriptions.

Option A Option B Option C
Disease Information
Daily confirmed cases of current city 50 50
(per 100k residents) ° -
Daily confirmed cases of the destination city 10 100
(per 100k residents)
i 10% (there is one death among 10 0.1% (there is one death among 1000
[eE Gt ) confirmed cases) confimed cases)
Travel characteristics
Average time to pass through the . . I would choose not to fly under
4 2
health and security checks 0 minutes 0 minutes these conditions

Increased cost of ticket to cover the
health control measures
Health Control Measures

125 USD 125 USD

Provide personal information. self-reported

Health declaration . Provide vaccination record
travel history. symptoms
e Compulsory mask-\\:ean'ng during flight C ompuls.m'y at the airvpoﬂibm no
and airport requirements during flight
Onsite Health Check Temperature screening Tests involving sample collection
When an online meeting is not applicable for
2 PP 0 0 0

this business negotioation:

When an online meeting is applicable: 0 0 0

Fig. 1. Sample of Choice Scenario for the SP Game.

identified for the variable “dislike of quarantine” on their air travel choice. The authors claimed that this is because there was no
enforcement of quarantine rules in the U.K. at the time of data collection. Tsui et al. (2021) reveal that the stringent quarantine rules in
Hong Kong (e.g., two weeks quarantine at hotels) have led to a severe reduction in the number of inbound international visitor arrivals.
However, due to pandemic control and the increasing vaccination rates, promising patterns of recovery have been documented in a few
local aviation markets, such as those to the U.S. and mainland China. Expectations for a “new normal” are high. Travel restrictions have
been relaxed and quarantine measures for international travel have been revised in some countries. For example, South Korea offers
quarantine exemption for fully vaccinated travelers effective Apr 21st, 2022 (Embassy of the Republic of Korea to the Republic of
Singapore, 2022). Many European countries, Australia and Singapore are also open to fully vaccinated travelers without the
requirement of quarantine. In the case of Singapore, passengers who are not vaccinated or not fully vaccinated need to go through a 7-
day quarantine, but not necessarily at hotels (Immigration and Checkpoints Authority, 2022). On June 22nd 2021, the U.K. gov-
ernment announced that passengers travelling to England from another country do not need to quarantine upon arrival regardless of
the vaccination record (Department for Transport, 2021). Indeed, quarantine measures implemented by different countries could
impose significant impacts on travel intention and tourist’s choice of destination. However, it seems that they are likely to be tem-
porary measures and thus not included as attributes. This study focuses on health screening procedures which are likely to be kept as
routine airport operations in the new normal.

Note that to examine the effects of online meetings, the respondents are required to make their travel choice given two pre-
conditions, i.e., online meeting inapplicable vs online meeting applicable. Specifically, these two preconditions are distinguished by
whether an online meeting can be used to replace air travel to achieve the same trip outcomes. For example, the “inapplicable” sit-
uation refers to the scenario in which an online meeting is not an ideal replacement of air travel. It may be due to onsite work,
negotiation for business conflicts, and lack of indispensable or quality IT supports, etc. In contrast, “applicable” situations refer to the
cases that having an online meeting instead of air travel will achieve the same trip outcomes. Note that the situations have not been
clearly specified because this study aims to gauge an overall and general perception from the respondents.

A Bayesian p-efficient design was applied in this study (Beck et al., 2018; Hensher and Rose, 2007; Ho et al., 2018). The design was
generated based on the assumption of an MNL model specification and the normally distributed priors obtained in previous relevant
market (Fu et al., 2021). 250 draws using Halton sequences are performed for prior distributions. The software package Ngene 1.2
(ChoiceMetrics, 2018) was used to produce 24 scenarios, which were blocked into four sets of six choice tasks. The online survey
platform randomly allocates one of the four blocks of six SP scenarios to our respondents, leading to a total of 15,600 valid choice
observations.
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3.4. Model specification

In this study, we collected the data from multiple cities in the U.S., Shanghai, and Hong Kong, thus that the data are pooled from
three SP sources. Consideration should be given to the differences in the variance structure associated with the unobserved effects for
each dataset when pooling multiple data sources (Hensher, 2012; Mulley et al., 2018). Therefore, neither a direct comparison of the
parameter estimates from separate models of the three datasets, nor a naive data pooling is not plausible. To account for the preference
heterogeneity and scale (error variance) heterogeneity, we formulate a generalised mixed multinomial logit (GMXL) model for the
travel choices of respondents. As the SP experiment usually requires repeated measurements, the correlations among multiple re-
sponses of a same individual should be recognized. The panel nature of the data and the unobserved heterogeneity across observations
are incorporated in our travel choice model.

Based on the formulations of mixed logit model by Train (2003), Hensher and Greene (2003), and generalized MNL model by Fiebig
et al. (2010), the structure of GMXL model is discussed in the following paragraphs. We use index i (i =1, 2, ..., I) for the individuals, j
for the alternative (j =1, 2, ..., J), and q for the choice scenarios (q =1, 2, ..., Q). As indicated earlier, three alternatives appear in each
choice scenario (J = 3). Within each of the six scenarios presented, the respondents are asked to state their air travel choice in two
preconditions — online meeting inapplicable, and online meeting applicable.

In the framework of mixed MNL model, the probability of individual i choosing alternative j on the q™ choice situation can be
specified as (see Hensher, Rose, & Greene, 2015):

: . €X
Pr(choicei, = |,z i) = # $
j=1 l‘l/

where:
,
Vig = BiXigj

B, =B+ Az +Ty,

X;qj = levels of M attributes describing alternative j in the qth choice scenario assessed by individual i, ;= (M x 1)-column vector
with zero means, known variances, and zero covariance, z,= a set of T characteristics of individual i affecting the mean of the pref-
erence parameters.

In this formulation, Az; denotes the observed heterogeneity, while I'y; embodies the unobserved heterogeneity. p, A (the M x T
matrix of parameters), and I" (the non-zero elements of the lower triangular Cholesky matrix) are the parameters to be estimated.

Furthermore, scale heterogeneity- that is, the variance of an error term in utility function, can be accommodated into the model by
random alternative-specific constants. The specification is further modified as (see Greene and Hensher, 2010, Hensher et al.,
2015):5; = ailf + Az] + [@ + 6i(1 — w)|Tvi,0; = exp[G + 8 ; + thi), where o; denotes the individual-specific standard deviation of the
idiosyncratic random error term, while & is the mean parameter in this standard deviation. § and 7 are the coefficients in the observed
heterogeneity and unobserved heterogeneity in the scale term, respectively. y; denotes a set of individual characteristics probably
overlapped withgz;. h; is the unobserved heterogeneity with the assumption of standard normal distribution. Finally, ® denotes a
weighting parameter indicating how variance in residual preference heterogeneity varies with scale (0 < o < 1).

Based on the discussion and extension of Fiebig et al. (2010) and Greene and Hensher (2010), t is further set as a function of a series
of dummy variables that recognize the heterogeneous scales across different datasets (i.e.,t = 7 + Adyx, A = data-set specific scale
parameter, dy = dummy variable taking the value of 1 for data source k, and 0 otherwise). Eventually, the simulated log likelihood
function is written as:

1 R 0 J
logL = Zlog{% ZHHPr(] Xig:Bi) vm } %)

=1 g=1 j=1

,

where:

By = 0i[p + Az] + [0+ 0:(1 — w)]ly;,

oy =exp[—7°/2+ 8y + thi, |

vy and h; = the R simulated draws on v; andh;,
cig = 1 when individual i choose alternative j in qth choice scenario, and 0 otherwise,

exp(B; i)
Z, 1exp(B;,x zq])

The software package NLOGIT 6.0 is used to estimate the GMXL model.

Pr(j,xig, ) = 3)
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4. Estimation results
4.1. The choice to travel when an online meeting is not applicable

In this study, air travel choice for business purpose is examined as a function of the considered factors including severity levels of
the pandemic (i.e., daily confirmed cases of current and destination cities, and case fatality rate), travel characteristics (i.e., increased
ticket cost and the average time to pass through the health and security checks), and health control measures at the airport (i.e., health
declaration, mask-wearing requirements, and onsite health checks). Table 4 presents the estimation results of the GMXL model.

When the option of an online meeting is not applicable, respondents from the studied three regions are less likely to choose the no
travel option as they perceive the need for business communication in the absence of a good substitute. Regarding to our design at-
tributes, it is expected that the increases in air ticket price due to the (extra costs of) health control measures at the airport, and the
average time spent at checkpoints would lead to lower utility. The parameter estimates of our model partially confirm this hypothesis,
indicating that respondents across all regions prefer not to spend much money on the health control measures for the air travel.
However, the coefficients of time for Shanghai and Hong Kong are not statistically significant, suggesting that the respondents are not
sensitive to the time spent at airport checkpoints. In addition, another hypothesis that respondents will be deterred by the increases in
daily confirmed cases and case fatality rate is confirmed by the negative signs for the attributes of disease information, except for the U.
S. sample. Our results show that the increase in COVID-19 cases in travel destination does not significantly reduce the travel intention
of U.S. respondents.

The influence of health declaration requirements on individual preference is statistically significant in Shanghai and Hong Kong,
while the respondents in the U.S. perceive health declaration in a different way. Specifically, the respondents in Shanghai and Hong

Table 4
Results of GMX with Scale Heterogeneity within and between three pooled datasets (online meeting inapplicable).
Attributes the U.S. Shanghai Hong Kong
Coeff. Z value Coeff. Z value Coeff. Z value

ASCho travel —1.634%** —4.33 —0.637%** —3.02 —0.688%*** -3.14

Daily confirmed cases of current location —0.002%** —-2.73 —0.002%** —3.02 —0.002%* —2.57

Daily confirmed cases of destination —0.001 -1.14 —0.008%** -11.82 —0.008%** -10.29

Case fatality rate (CFR) -17.72 —0.007*** —-17.72 —0.007*** -17.72

Average time to pass through the health —0.007** —2.54 —0.001 —0.54 —0.001 —0.47
and security checks

Increased cost of ticket to cover —0.003*** —5.24 —0.001 *** -3.19 —0.001** -2.15
the health control measures

Health Declaration

No declare requirements

Provide vaccination record 0.039 0.43 0.591 %** 8.09 0.574%%* 7.19

Provide personal information, —0.245%* —2.44 0.446%** 5.89 0.406%** 4.93
self-reported travel history, symptoms

Mask Requirement

No mask requirements

Compulsory mask-wearing during —0.619%** —5.31 0.541%*** 8.98 0.541%*** 8.98
flight and airport

Compulsory at the airport, —0.460%** —-3.92 0.497%** 8.16 0.497*** 8.16
but no requirements during flight

Onsite Health Check

No requirements

Tests involving sample collection —0.187* -1.77 0.452%** 8.75 0.452%** 8.75

Temperature screening —0.239** —2.26 0.084* 1.72 0.084* 1.72

Personal Characteristics

Preference to face-to-face meeting 2.193%** 8.22 0.011 0.31 0.011 0.31

Male traveller 0.654%** 3.24 —0.020 —0.25 —0.020 —0.25

Older (>55 years old) —1.440%** —4.88 — — — —

Secondary Education or below —0.395%* -2.15 0.419 1.61 — —

Random parameter standard deviations

Tests involving sample collection — — 0.452%%* 8.75 0.452%** 8.75

Preference to face-to-face meeting d 8.22 — — — —

Variance Parameter in Scale (1)

Heterogeneity in GMXL scale factor 0.450*** (6.33)
(The U.S.)

Heterogeneity in GMXL scale factor (Shanghai) 0.007 (0.07)

Nr. of observations 7800

Nr. of respondents 1300

Model fits

Log-likelihood at zero —8409.67

Log-likelihood at convergence —7489.45

McFadden Pseudo-R? 0.12

Note: ***, ** * Significance at 1%, 5%, 10% level.
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Kong show a preference for providing a vaccination record for health declaration whilst a statistically significant impact of such
requirement on the U.S. respondents was not found. Also, it appears that the U.S. travellers have a statistically significant disutility for
providing personal information, travel history, and symptoms for health declaration, while Shanghai and Hong Kong prefer such
requirement. Interestingly, while our U.S. sample show statistically significant disutility for the compulsory mask-wearing re-
quirements at the airport and during flights, their Shanghai and Hong Kong counterparts favour this measure. For the effects of the
onsite health check, the Shanghai and Hong Kong respondents are supportive to the tests involving sample collection, while the U.S.
respondents are against measures of testing and temperature screening. The effects of personal characteristics on the travel choice are
also examined in this study. Our results reveal that, for the U.S. sample, male travellers or/and those who show a preference for face-to-
face communication are more likely to travel for business during COVID-19, when an online meeting is not a good substitute. On the
other hand, the U.S. travellers who are older than 55 and with lower education level (secondary or below) are more likely to choose the
‘not travelling’ alternative. Yet, such effects are not statistically significant for Shanghai and Hong Kong. Overall, passengers in
Shanghai and Hong Kong are more supportive to health control measures even if they involve extra costs, time, and inconveniences.

4.2. The choice to travel when an online meeting is applicable

The GMXL model is also estimated for the travel choice made for business purpose when an online meeting can achieve the same
trip outcomes. The coefficient estimates in Table 5 indicate that the Chinese respondents show higher intention to choose the “no
travel” alternative with the availability of online meetings. The results of alternative-specific constants also suggest a larger increase in
the potential business travellers in Shanghai calling off an international travel when they have an option of online meeting, compared
to Hong Kong. On the other hand, the alternative-specific constant for “no travel” is not statistically significant for the U.S. sample,
suggesting that the U.S. travellers does not show a significantly higher intention to discard a business travel even if an online meeting is

Table 5

Results of GMX with Scale Heterogeneity within and between three pooled datasets (online meeting applicable).
Attributes the U.S. Shanghai Hong Kong

Coeff. Z value Coeff. Z value Coeff. Z value
ASChno travel —0.439 ~1.30 5.348% % 12.21 2.571%%* 6.33
Daily confirmed cases of current location 0.000 —0.59 0.000 —0.59 0.000 —0.59
Daily confirmed cases of destination —0.001 —0.91 —0.001 -0.91 —0.001 -0.91
Case fatality rate (CFR) —0.002%** —3.58 —0.002%** —3.58 —0.002%** —3.58
Average time to pass through the health —0.009%** —3.45 0.003 1.30 0.003 1.30
and security checks

Increased cost of ticket to cover —0.002%** —3.60 0.000 0.94 0.000 0.94

the health control measures
Health Declaration

No declare requirements Reference — Reference — Reference —
Provide vaccination record 0.072 0.78 0.325%** 2.65 0.205** 2.06
Provide personal information, —0.011 —0.12 0.262%* 2.08 0.224%* 2.13

self-reported travel history, symptoms
Mask Requirement

No mask requirements Reference — Reference — Reference —

Compulsory mask-wearing during —0.019 —0.21 0.159* 1.91 0.159* 1.91
flight and airport

Compulsory at the airport, 0.124 1.61 0.124 1.61 0.124 1.61

but no requirements during flight
Onsite Health Check

No requirements Reference — Reference — Reference —
Tests involving sample collection 0.095 1.23 0.095 1.23 0.095 1.23
Temperature screening 0.116 1.61 0.116 1.61 0.116 1.61
Personal Characteristics

Technology Acceptance of 1.500%** 3.73 —1.500%** —6.78 —1.500%** —6.78

Online Meeting
Random parameter standard deviations

Technology Acceptance of — — 1.500%** 6.78 1.500%** 6.78
Online Meeting

Variance Parameter in Scale (1) 2.263*** (93.57)

Heterogeneity in GMXL scale factor —0.754%*** (-21.30)
(The U.S.)

Heterogeneity in GMXL scale factor (Shanghai) 0.042*** (3.37)

Nr. of observations 7800

Nr. of respondents 1300

Model fits

Log-likelihood at zero —7312.63

Log-likelihood at convergence —4781.92

McFadden Pseudo-R? 0.35

Note: ***, ** * Significance at 1%, 5%, 10% level.

447



T. Chen et al. Transportation Research Part A 165 (2022) 439-453

applicable.

In this context, respondents across regions seem less sensitive to the information of daily confirm cases, while still they are
discouraged from having an air travel for business purpose due to the increase in case fatality rate. The U.S. respondents show sta-
tistically significant disutility for the increased ticket cost to cover the health control measures and the time spent at airport check-
points, while the Shanghai and Hong Kong sample are not sensitive to the cost and time. In addition, the Chinese respondents still show
higher tolerance for the health declaration measures and mask-wearing requirements, compared to the U.S. sample. Interestingly, we
found that the Chinese respondents who have higher technology acceptance level for online meetings are more likely to cancel their
travel, while the U.S respondents show strong intention to travel even they have high acceptance level.

4.3. Willingness to pay

Based on the results of parameter estimation from the GMXL models, travellers’ willingness to pay (WTP) for the health control
services were calculated in the context of business trip. Standard errors of WTPs were estimated through a WALD procedure to assess
the significance level of the test. Table 6 reports the WTP estimates for the three regions given the applicability of online meeting.
Overall, the WTP estimates vary across traveller subgroups due to the preference heterogeneity. Note that the U.S. respondents in
general show disutility for health control measures, while the Shanghai and Hong Kong respondents show their preferences. As such,
WTP of the U.S. respondent is interpreted as the monetary value that travellers need to be compensated to undergo additional process
for air travel during COVID-19 pandemic while maintaining the same utility level (Hensher et al., 2015; Chen et al., 2022). On the
other hand, WTPs of the Shanghai and Hong Kong respondents are best interpreted as the monetary value that travellers are willing to
sacrifice to obtain the health control services. In plain words, respondents in US perceive the extra travel requirements as extra burden
and costs, whereas those in Shanghai and Hong Kong perceive them as the extra services improving travel safety.

The estimation results in Table 6 suggest that when an online meeting is inapplicable, the WTP for the time saved at health
checkpoints at the airport is US$ 2.34/min for the U.S. respondents, while that of the Shanghai and Hong Kong residents are not
statistically significant. In terms of providing vaccination record for health declaration, the WTP of the U.S. travellers is found not
statistically significant. In addition, the U.S. respondents need to be compensated by (or the perceived costs are) US$ 80.93, US$
152.02-204.74, US$61.71, and US$78.95, for the requirements of providing personal information, travel history and symptoms,
compulsory mask wearing, test involving sample collection, and temperature screening, respectively.

In contrast, respondents in Shanghai and Hong Kong showed a statistically significant utility in providing vaccination record,
having a WTP of US$ 428.19 and US$ 571.22 respectively. The results also suggest that the Shanghai and Hong Kong respondents have
a WTP of US$ 323.13 and US$ 403.69 correspondingly for the requirement of providing personal information, travel history and
symptoms. Moreover, the Shanghai and Hong Kong respondents are willing to pay an additional US$ 360.08-392.08 and US$
494.47-538.41 respectively for the compulsory mask wearing requirements. As for the onsite health checks, they show a perceived

Table 6
Wald Test for WTP of the Respondents.
Without online meeting With online meeting
Attributes Region WTP (US$) Z value WTP (US$) Z value
VTTS U.S. 2.34%** 3.23 4.34%** 3.10
Shanghai ns. mns. mn.s. ns.
Hong Kong ns. n.s. n.s. n.s.
Health Declaration
Provide vaccination record U.s. ns. n.s. n.s. n.s.
Shanghai 428.19%** 2.69 ns. ns.
Hong Kong 571.22* 1.91 n.s. ns.
Provide personal information, U.s. -2.89 n.s. n.s.
self-reported travel history, symptoms Shanghai 323.13** 2.47 mns. ns.
Hong Kong 403.69* 1.77 mn.s. n.s.
Mask Requirement
Compulsory mask-wearing U.s. —5.12 mns. ns.
during flight and airport Shanghai 2.72 mns. ns.
Hong Kong 538.41* 1.95 ns. n.s.
Compulsory at the airport, U.s. —152.02%** —4.38 n.s. ns.
but no requirements during flight Shanghai 360.08*** 2.64 n.s. n.s.
Hong Kong 494.47* 1.91 ns. ns.
Onsite Health Check
Tests involving sample collection U.s. —61.71%* —2.02 mns. ns.
Shanghai 327.64*** 2.90 ns. ns.
Hong Kong 449.92** 2.04 ns. ns.
Temperature screening Us. —78.95%* —2.51 ns. n.s.
Shanghai ns. ns. ns. ns.
Hong Kong n.s. n.s. ns. n.s.

Note: VTTS value of time saved at the health and security checkpoints,
wk wk*Significance at 1%, 5%, 10% level,
n.s. No statistically significant WTP estimates were found.
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value of US$ 327.64 and US$ 449.92 for the test involving sample collection, while their WTPs for a temperature screening at airport
are not statistically significant. Interestingly, the results of our WALD tests revealed that the WTPs for health control measures become
insignificant when an online meeting becomes applicable. For the U.S. respondents, the WTP for the time saved at health checkpoints
at the airport increases to US$ 4.34/min when an online meeting is applicable.

5. Discussion

When an online meeting is not applicable, the results of our quantitative analysis revealed that the U.S. respondents perceived a
value for the time saved at health and security checkpoint, while the Shanghai and Hong Kong respondents seem indifferent about
saving time at the airport checkpoint when traveling during the pandemic. This discrepancy is likely attributed to the differences in
perceived health risk and sensitivity to travel time amongst the respondents across the studied regions. Bruine de Bruin (2021)
conducted a national survey in the U.S. and revealed that residents in general have a good mental health and perceive low health risk to
the COVID-19 crisis. On the other hand, Chan et al. (2020a) reported that over 90% of the interviewed respondents in Hong Kong
acknowledged the significant negative impacts of COVID-19 on their community. Also, they believed that COVID-19 is highly in-
fectious compared with SARS and seasonal influenza, suggesting a higher risk perception. Similarly, Shanghai residents suffered from
fear and anxiety during the pandemic and perceived very high health risk. This might be attributed to the dense population of Shanghai
and its higher proportion of the ageing population. In addition, as a major trading city and financial hub, Shanghai has a large number
of migrants and labours from other cities of China, which might increase the viral transmission rate (Chu et al., 2021). Despite the
actual pandemic outbreak situation in Shanghai and Hong Kong has been significantly better than that in the U.S. (in terms of infection
case number and death tolls), the perceived severity level and fear for the disease are stronger among respondents in Shanghai and
Hong Kong, compared with the U.S. respondents. Our results suggest that even the Shanghai and Hong Kong respondents who believe
that face-to-face communication is more effective do not have significantly higher intention to travel for business during the COVID-
19, while such effects are statistically significant for the U.S. sample.

In this context, our Chinese respondents may consider the time spent at the airport checkpoints necessary to reduce health-related
travel risk. In other words, for the Chinese travellers, reducing the time at the checkpoints may not bring net benefit, as they perceive
the time spent as necessary for the effectiveness of the preventive and control measures against the COVID-19 pandemic. As our U.S.
respondent do not favour the additional travel requirements and hope to reduce the time spent at the airport checkpoint, the efficiency
of these procedures is of great importance. From another perspective, the difference in the value of time saved could also be explained
by how business travellers perceive the ownership of their travel time (Lyons et al., 2007; Gustafson, 2012). It is likely that our U.S.
sample tend to regard their business travel time as belonging to their employers, thus having a statistically significant WTP for the time
saved since they will be compensated by the company.

For the requirement of providing a vaccination record, the WTP estimate was found the highest in Hong Kong, followed by
Shanghai, while the potential business travellers in the U.S. did not possess a statistically significant WTP. Indeed, the WTP for COVID-
19 vaccination varies across countries or regions as resident’s perceived different severity level of the disease and show different
acceptance level of the vaccine (Garcia and Cerda, 2020; Hou et al., 2014, Wang et al., 2021). During the survey period, the percentage
of people who are fully vaccinated in Shanghai reached 78%, suggesting a fairly high acceptance level of the COVID-19 vaccine among
the residents (Shanghai Municipal Health Commission, 2021). However, despite the decreases in local cases, Shanghai presents a
higher imported case risk of COVID-19 from inbound international flights owing to its position as a leading global aviation hub (Zhang
et al., 2020). Similarly, Hong Kong is also facing a very high imported case risk due to its superior international air connectivity and
relatively loose restriction on the inbound flights at the time of survey (Zhang et al., 2020). During the survey period, the number of
daily confirmed cases outside China (e.g., the U.S., Brazil, India, Italy, U.K., etc) has exceeded that inside the nation. As for Hong Kong,
the total number of imported COVID-19 cases was 376 during the survey period (i.e., Apr. to Jun. 2021), while the number of total local
confirmed cases was 107 (CPH, 2021). Therefore, to the Shanghai and Hong Kong respondents, the requirement of providing vacci-
nation records for international air travel can be an effective policy not only to protect themselves as outbound travellers but also to
help monitor the inbound travellers.

Likewise, the Shanghai respondents are willing to pay for the requirement of providing personal information, travel history, and
symptoms for health declaration, while the U.S. subsample needs to be compensated to follow this procedure. Indeed, previous studies
have revealed that travellers in western countries are more privacy sensitive and strive to protect personal information and defend
liberty (Beck et al., 2018; Frimpong, 2011; loannou et al., 2020). Xing et al. (2021) conducted a comparative analysis to examine the
effects of cultural differences on the public attitudes towards pandemic control measures in the U.S. and China. The results suggest that
Chinese residents are less privacy-conscious and show a higher acceptance level of the national policies. The discrepancy in attitudes
could be attributed to the prevalence of individualistic culture in the U.S. versus the collectivist culture in China (Fang et al., 2016).

Furthermore, our Chinese respondents show preference for the compulsory mask-wearing requirements while their U.S. coun-
terparts have statistically significant disutility. This is because Chinese residents in general regard mask-wearing as an effective
prevention measure to contain the spread of coronavirus, while there are some debates in mask wearing among the U.S. population
(Xing et al., 2021). The dedication to mask wearing and other health control measures among Hong Kong respondents might also be
attributed to the painful experiences learnt during the SARS outbreak in the city in 2003, which imposed serious social and economic
impacts (Hung, 2003). The risk perception of the public is rooted in their knowledge, attitudes, and beliefs about infectious diseases,
deriving from previous experience of the health crisis (i.e., the 2003 SARS) (Cheng et al., 2020; Chan et al., 2021; Kwok et al., 2020).
After the SARS outbreak, the Hong Kong government established the Centre for Health Protection (CHP), which is committed to
enhancing the effectiveness of the infection prevention and control interventions. Therefore, even before COVID-19, the public
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awareness of personal hygiene standards was relatively high owing to the frequent educational and promotional campaigns (Chan
et al., 2021). In this sense, there are historical differences; for example, mainland China and Hong Kong have gone through SARS
epidemic, while the U.S. has been spared. This could have affected both public health measures and public perception of the need for
various measures.

On the other hand, a mandatory mask wearing requirement could be perceived as an infringement of human rights in western
countries (Rieger, 2020; Smith et al., 2021). Also, the negative WTP of the U.S. sample can be attributed to the inconsistent recom-
mendations on mask-wearing announced by the health authorities. For example, Feng et al. (2020) observed that the U.S. authorities
were once against the practice of healthy people wearing face masks, and the guides on mask wearing are sometimes different among
states and federal governments. On the other hand, mainland China adopted a risk-based approach to offer recommendations for the
use of face masks by the general public and medical staff. Also, Hong Kong government has issued a regulation (took effect on 23 July
2020) to impose compulsory mask wearing requirement in public places, and the maximum penalty for breaching requirements is a
fine at level 3 (HK$10,000 or about US$1,400). Apart from penalties, the positive values of WTP for mask wearing can be perceived as
a kind of social responsibility, for the protection of others (Lee, 2021), which can also be related to collectivist culture. In future
studies, as the experience with COVID-19 pandemic could in principle change the attitudes of the U.S. residents in the near future (Xu
and Cheng, 2021), it will be worthwhile repeating the survey in the U.S. several years down the road.

As for the effects of online meeting, some industry observers argue that travel demand would decrease significantly, especially for
business travel (IATA, 2020a). Yet, the impacts of online meetings to the aviation industry could be temporary. Indeed, our results
indicate that the Shanghai and Hong Kong respondents would have higher intentions to travel by air during the pandemic and show
preferences for the health control services at the airport when an online meeting is not applicable. Yet, they are prone to call off a
business travel when the online meeting offers a good substitute to face-to-face meeting. On the other hand, we also found that the
impact of online meetings on the air travel choice of the potential business travellers in the U.S. is relatively small compared with
Shanghai and Hong Kong. In particular, even though they were told that an online meeting is applicable, the U.S. residents did not
show a strong intention to choose not to travel.

Aseniero et al. (2020) indicated that employees in the U.S. tend to perceive themselves as unproductive and feel disconnected when
using the online meeting platforms for business communication. In contrast, the Chinese employees believe that online meetings
provide a relaxed environment, flexibility, and increased productivity (Panttaja and Wu, 2021). Moreover, studies on the privacy
sensitivity of passengers in the U.S. and other Western countries, such as those referenced earlier, indicate that there is a trade-off
between convenience and protection of personal information when using online meeting platforms. Besides, the disadvantages of
online meetings include network disconnection, hardware failure, hacker attack, and other security issues (D’Anna et al., 2020).

Consistently, our results reveal that the U.S. respondent still prefer to have a business travel even though they have high acceptance
level of online meeting, while opposite effects were found for their Chinese counterparts who are more concerned about safety risks
amid a pandemic. Unlike the sudden surge of online meetings in China during the pandemic, teleworking and work-from-home have
been one popular human resource management practice in the West in the past decade. To some extents, the development progress of
the new working mode and ICT tools is relatively more advanced in the Western developed countries. Online meeting platforms
promote the connection of people who are far apart and help establish a more decentralized network and supply chain on a global
scale, which could have increased rather than replaced the desire for face-to-face meetings among our U.S. respondents. For our
Shanghai and Hong Kong sample, it is entirely possible that the impact of reducing travel intention due to the availability of online
meeting options would be short-term, as ICT tools could be a complement rather than a substitute for travel as witnessed for
communication tools such as telephone, fax, and email.

Interestingly, we found no significant WTPs for the requirements of health declaration, compulsory mask wearing, and onsite
health check when the respondents were told an online meeting is applicable. One possible explanation is that online meetings serve as
good substitute for business travel. Thus, the benefits for implementing the health control measures decline or become insignificant.

6. Conclusion and recommendations

The COVID-19 pandemic has brought unprecedented negative impacts to the aviation industry. To facilitate the recovery of in-
ternational travel, this study investigates passenger preference toward new travel requirements in the presence or absence of online
meeting option. A stated choice approach is applied to collect the responses from three study areas (i.e., the U.S., Shanghai, and Hong
Kong). Potential business travellers are targeted. The preference heterogeneity and scale heterogeneity are accommodated using the
generalized mixed logit (GMXL) model.

When an online meeting is inapplicable, respondents from all three regions exhibit disutility for the increased ticket cost associated
with health control measures. While the U.S respondents perceived a value of US$ 2.34/min for the time saved, the Shanghai and Hong
Kong respondents seem indifferent about saving time at the health checkpoints. In general, the U.S. travellers perceive health control
measures as extra costs and burden, while respondents in Shanghai and Hong Kong favour those additional requirements as measures
promoting travel safety. Specifically, the U.S. travellers need to be compensated to accept the “requirements” of health declaration, the
compulsory mask-wearing, and onsite health checks. In contrast, the Shanghai and Hong Kong sample are willing to pay for such health
control “services”.

When an online meeting becomes applicable, respondents in Shanghai and Hong Kong show strong tendency of replacing business
travel with online meeting. In comparison, online meeting option does not significantly reduce the U.S. travellers’ intent for business
trips. However, the WTP for the time saved at health checkpoints nearly doubled for the U.S. respondents, meaning they are less
tolerable to time spent on health control measures.
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For passengers in mainland China and Hong Kong, strict health control measures could increase rather than reduce the demand for
business travel. They do not mind providing personal information for pandemic control purpose. In comparison, U.S. travellers are
much more averse to the extra time and costs associated with health control measures, including the provision of personal data. The
heterogeneity is also evidenced by the effects of online meeting option, which do not significantly change U.S. travellers’ intention of
business travel, but significantly reduce the intention of those in Shanghai and Hong Kong.

The results obtained in our study contribute to a better understanding of passenger preferences amid the pandemic, and offer some
policy insights too. For example, the heterogeneity among travellers is consistent with the different pandemic control policies across
regions. Passengers in mainland China and Hong Kong are much more risk averse to pandemic risks and more supportive to health
control measures. They are more likely to replace business travel with online meeting. Therefore, the recovery of business travel in the
region could be longer than expected. Despite the extra costs and time involved, strict health screening and reporting requirements are
justified which could facilitate travel demand recovery. In the U.S. markets, regulators should streamline the screening process
whenever possible, and should minimize the collection of personal information and extra charges to passengers. Business travel is
likely to recover fast as passengers may regard online meeting as imperfect substitutes, which is good news to the region’s aviation
industry.

Although our conclusions are obtained with updated data and relevant econometric analysis, some potentially important factors
are not examined given we our focus on the effects of introducing routine health screening procedures at an airport in the ‘new
normal’. In future study, it would be worthwhile to explore the effects of quarantine measures imposed by different countries on
traveler’s choice of destination. It would be also useful to include other destination-related factors, such as travel insurance availability
and various government response strategies (e.g., Zero-COVID policy vs Coexisting with COVID).

With COVID-19's world-wide impacts, coordinated global efforts should be made for reaching a new normal. There is a need for
common guidelines and targets internationally. On the other hand, countries have been pursuing quite different approaches in
pandemic control. Our study suggests that the divergences in travel control are supported, at least partially, by significant hetero-
geneity among passengers in different regions. Therefore, individualized travel arrangements are likely to persist. Regulatory policy
development should take into account of the heterogeneity across countries. Reaching a good balance between common standards vs
country heterogeneity would not be easy, and calls for more advanced studies in related fields.
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