Travel Behavior Amidst COVID-19 in the United States
Introduction
As of 2017, the travel and tourism sector provided 7.8 million jobs and $1.62 trillion in output in the United States, or 2.8% of the country's GDP (NTTO, 2018). Travel disruptions such as natural disasters, terrorism, and health and safety crises profoundly impact tourism (Ghaderi and Henderson et al., 2013, Samitas et al., 2018). To curb the spread of COVID-19, lockdown (stay-at-home orders) and travel restrictions have been implemented worldwide and in about 42 states in the United States since mid-March 2020 (CDC, 2020). These measures had enormous economic impacts, especially in the travel and tourism industry. The cumulative loss in the U.S. travel economy since March 2020 exceeds $500 billion ($1.75 billion daily losses over nine and a half months), resulting in a $64.4 billion loss in tax revenue at the federal, state, and local levels (U.S. Travel Association, 2020). 
The study of health risk perceptions and behavior of individuals regarding travel is important from an economic standpoint but also for public health reasons as travel poses a threat for the spreading of infectious disease (Jonas et al., 2011, Aro et al., 2009, Lopez-Velez et al., 2007). Gössling et al. (2020) state that, about COVID-19, there is a need to "understand the behavioral demand responses of tourists in the short- and longer-term".  Moreover, different types of travelers (e.g., business vs. leisure) perceive and assume health risks differently (Aro et al., 2009). In this work, we examine the factors that influence people's decision to cancel/postpone recreational travel within the United States amidst COVID-19.  Our conceptual framework extends the expected utility model, where individuals weigh the utility derived from traveling with the disutility of being infected to incorporate subjective norms and perceived behavioral control from the theory of planned behavior (TPB) (Huang et al., 2020). Subjective norms are the perception of other people's approval of a particular behavior (Ajen, 1991), while perceived behavioral control refers to the perception of the capacity to perform the behavior (Bish et al., 2000). We hypothesize that, in addition to the risk perception of contracting COVID-19 while traveling, the decision to engage in recreational travel depends on subjective norms as well as perceived behavioral control. Our analysis tests the relative strength of these predictors. 
Literature Review
Several studies have observed the impact of COVID-19 on the tourism industry (Kaushal and Srivastava, 2020, Yeh, 2020, Gössling et al., 2020, Hoque et al., 2020, Higgins-Desbiolles, 2020).  Kaushal and Srivastava (2020) examined the challenges facing tourism and hospitality amidst the pandemic and the lessons the tourism industry can learn from COVID-19 conditions.  Gössling et al., (2020) examined whether COVID-19 was an “unknowable risk” and assessed the reported impacts of COVID-19 on global tourism. Bae and Chang, 2020 used the Health belief model (HBM) and an extended theory of planned behavior (eTPB) to examine the impact of risk perception of COVID-19 on behavioral intention towards ‘untact’ tourism.
In economics, the workhorse of decision-making under uncertainty is expected utility theory (EUT) a rational choice model that postulates that rational agents choose the act with the highest expected utility, computed as a weighted average of the utilities of each possible outcome, where the weights are the outcomes’ probabilities (Briggs, 2014). EUT, however, makes faulty predictions about people’s decisions in many situations, not least because in many instances’ decisions are influenced by relevant other people in one’s life such as family, friends, and perceived behavioral control. The theory of planned behavior (TPB) incorporates attitudes, subjective norms, and perceived behavioral control to evaluate intentions to perform a behavior (Ajzen, 1991).
Many studies in tourism, leisure, and hospitality management research  rely on the TPB, particularly to analyze consumer behavior (Joo et al., 2020, Petrescu and Bran, 2020, Ulker-Demirel and Giftci, 2020, Meng et al., 2020, Huang et al., 2020). We are aware of no empirical studies, however, that combine EUT with TPB in this context. Borges et al., 2015 used TPB to extend EUT to explain farmer’s decision on adoption of innovations. Ours is the first study extending EUT with TPB to explain behavioral change towards travel decisions in the midst of the COVID-19 pandemic.   
Methodology
Data
We collected primary data through an online survey designed to gather information on the impact of COVID-19 on travel sentiment and behavior of a representative sample of U.S. residents and administered by Qualtrics. Data collection is in four waves: wave 1, from June 23 to July 1, 2020 (about 3 months after the first state in the U.S. declared a mandatory stay-at-home order); wave 2, from October 1 to October 15, 2020; and wave 3 and 4, scheduled for early and mid-2021. Data collection at different points of time during the pandemic allows us to examine travelers' behavioral changes as the severity of the pandemic measured by the total numbers of confirmed cases varies over space and time. Wave 1 data has 541 respondents, and wave 2 data has 913 respondents. 
To measure behavioral change, one question on the survey asked: "For 2020, did you cancel or postpone any recreation or leisure overnight trips throughout the U.S. after learning about the COVID-19 threat?" with answers "Yes-cancel", "Yes-Postpone", "No".  Other questions on the survey gathered socio-economic information (such as age, marital status, employment); risk perception ("What is the probability that traveling within the U.S. in the next six months will lead you to: 1. Be around others with COVID-19, 2. Spread COVID-19, 3. Contract COVID-19, 4. Be hospitalized with COVID-19?", with responses on the scale of not probable, somewhat improbable, neutral, somewhat probable, and very probable); subjective norms (level of agreement in 5-point Likert scale with the following statements: 1. Most people who are important to me think I should travel within the U.S. in the near future, 2. The people in my life whose opinions I value would approve of me traveling within the U.S. in the near future. 3. Most people who are important to me would travel within the U.S. in the near future); perceived behavioral control (level of agreement with the 5-point Likert scale with the following statements: 1. "It is easy for me to travel within the U.S. in the near future" 2. "Whether or not I travel within the U.S. in the near future is completely up to me" 3. "If I wanted to, I could travel throughout the U.S. in the near future". 4. "I have complete control over traveling throughout the U.S. in the near future" 5. "It is possible for me to travel throughout the U.S. in the near future". 
Methods 
[bookmark: _Hlk61394792]In our application of EUT, there are two states C = {C1 = get COVID-19, C2 = not get COVID-19} and two actions T = {t1 = yes, travel, t2 = no, do not travel/postpone}, where the subjective probability of a state is contingent on the decision to travel .  We assume that .
[bookmark: _Hlk61396543][bookmark: _Hlk62492652]Total utility is assumed to be additive and to depend on , the utility of state j, and , the utility derived from travel so that . The expected utility can be written as 
[bookmark: _Hlk65260111].  							      (1)
We extend the EUT model by adding two additional variables: subjective norms and perceived behavioral control () from TPB, where  is a function of PBC, that is, an individual utility derived from travel is also dependent on their perceived behavioral control . That is,
.                       (2)
                                                        (3)
For the empirical application, we assume, as it is common in the literature, that the decision to travel can be modeled by a sigmoid function, e.g., a logistic function (Harrison and Rutström, 2009, Chakravaty and Roy, 2009). Thus, we estimated a binary logistic regression model: 
          	                                                                                         (4)
where  is the probability of canceling or postponing travel for individual i in location (state) s on survey date d. 1 is assigned to individuals who canceled or postponed and 0 otherwise.  is a linear combination of potential determinants of travel: , where measures individual risk perceptions.  is the subjective norm and  is the perceived behavioral control.  is a vector socio-economic variable (age, gender, education, income, race, marital status, having children, employment status).  denotes state fixed-effects, and  are the day-of-week dummies.                                                                                  
Results
Understanding what factors play a role in people's decisions to travel during a pandemic is important to public health officials as well as to stakeholders in the travel and tourism industry in the United States and worldwide as we recover from COVID-19. The following results explanation is based on wave 1 and wave 2 of the data collected. The results are displayed in table 1, which shows the marginal effect of the risk perception, subjective norm, and perceived behavioral control on the decision to cancel/postpone recreational travel. 
We estimate two models, a baseline model based on equation (1) derived from an EUT framework, where the decision to travel is based on the perceived probabilities of contracting COVID-19, and an extended model, which in addition includes subjective norms and perceived behavioral control components. The results are presented in four columns where column 1 and 2 is the estimates from the baseline and the extended model for wave 1 data, and column 3 and 4 show the parameters estimated of wave 2 data for the baseline and the extended model. For wave 1, the baseline model estimate for risk perception is 0.0765, which is statistically significant at 1%. This indicates that an additional increase in respondents' risk perception of getting COVID-19 leads to a 7.65% probability to cancel/postpone overnight trips within the U.S.. For wave 2, the baseline model reveals that an additional increase in risk perception increases the probability of canceling/postponing recreational travels by 4.82%. From these results, it can be deduced that individual probability of canceling or postponing recreational travel given their risk perception of getting COVID-19 decrease in wave 2 by 2.97%. This implies that even though the pandemic is still ongoing, people are more willing to take recreational travel in October 2020 compare to June-July 2020. 
For the extended model for wave 1 and wave 2, risk perception estimates are statistically significant at 1%. The probability of people canceling/postponing increases by 7.79% and 5.49% as individual risk perception increases. These results for risk perception under the baseline and the extended model are similar for wave 1 and wave 2 data. The parameter estimates for subjective norm (SN), perceived behavioral control (PBC) for the extended model for both wave 1 and wave 2 are not statistically significant. The coefficient estimates of SN indicates that as rates individuals disagree with important others' approval of them to go for recreational travel increases, their probability of canceling/postponing recreation trips decreases by 0.05% for wave 1 and 2.9% for wave 2. Similarly, the coefficient estimates for PBC is negative and not statistically significant and it illustrates as rates individuals perceived his/her capability to travel decreases, the probability of canceling/postponing recreational travel reduces by 0.76% and 1.06% for wave 1 and wave 2. 
















	Table 1. Logistic Regression Result of the Decision to cancel or postpone recreation overnight travels within the U.S. 

	Dependent variable: Travel Decision 
	Wave 1
	Wave 2

	
	Baseline Model
	Extended Model
	Baseline Model
	Extended Model 

	
	(1)
	(2)
	(3)
	(4)

	Risk Perception
	0.0765***
	0.0779***
	0.0482***
	0.0549***

	
	(0.0262)
	(0.0272)
	(0.0139)
	(0.0126)

	Subjective Norms
	
	-0.0005
	
	-0.0290

	
	
	(0.0229)
	
	(0.0280)

	Perceived Behavioral Control
	
	-0.0076
	
	-0.0106

	
	
	(0.0226)
	
	(0.0125)

	Demographic Variables 
	Y
	Y
	Y
	Y

	State
	Y
	Y
	Y
	Y

	Day-of-week 
	Y
	Y
	Y
	Y

	Num. obs.
	541
	541
	913
	913

	Log Likelihood
	-263.0507
	-262.9913
	-448.7268
	-447.1924

	Deviance
	526.1014
	525.9825
	897.4537
	894.3849

	AIC
	712.1014
	715.9825
	1101.4537
	1102.3849

	BIC
	1111.3894
	1123.8573
	1592.7607
	1603.3254

	***p < 0.01; **p < 0.05; *p < 0.1, standard errors are in parenthesis. 
Standard errors are clustered at the state level. All the models control for covariate such as demographic variables (age, income, education, marital status, gender, employment status, children, and race). Also, dummies for state and day-of-week are included, and this controls for the unobserved differences across states and day of the week. Risk perception, subjective norms, and perceived behavioral control variables used in the analysis are the single indices calculated using multiple correspondence analyses of the group of questions that provide each variable.


Conclusion and Discussion
This study analyzes the factors that affect traveler's decision to cancel/postpone recreational travels in the United States amidst the COVID-19 pandemic.  Expected utility theory (EUT), a common decision theory model in economics, explains travel decisions. The EUT model is extended theoretically with the theory of planned behavior (TPB). Logistic regression is used to empirically describe both the EUT and the extended model. The data used are representative samples of U.S. residents surveyed at different time intervals (i.e., waves). The wave 1 data was collected from June to July 2020, and the wave 2 data in October 2020. The results from our analysis show that respondents with strong risk perceptions that traveling within the U.S. will lead them to contract COVID-19 have higher chances to cancel or postpone recreational travel compared to respondents with low-risk perceptions, which is consistent with EUT. 
Our hypothesis suggests that expanding EUT to integrate subjective norms and perceived behavioral control should improve the model predictions. However, the empirical analysis of the wave 1 and wave 2 dataset shows that subjective norm and perceived behavioral control is not statistically significant, this implies that we reject the null hypothesis. Although, risk perception variables are statistically significant at 1%. The deductions from what the data revealed for wave 1 and wave 2 is that subjective norms and PBC might not necessarily affect people's decision on canceling or postponing recreational travel, whereas individual risk perception of contracting COVID-19 plays a significant role in U.S. residents' decisions. The results from the wave 2 suggest that despite people risk perception the probability of U.S. residents canceling/postponing recreation travel decreases as the pandemic proceeds. 
This suggests that there is a possibility that other factors influence U.S. resident in canceling/postponing recreational trips aside from their risk perception. These results can help stakeholder's in the tourism and travel industry in the United States and worldwide in the strategic planning on recovery from COVID-19. Further study is needed to enumerate other potential factors that affect how U.S. residents behave in their recreation travel decision as we recover from the pandemic. This study contributes to decision-theoretic literature by extending expected utility theory and to the emerging literature on COVID-19 by quantifying how individual risk perception affects their decision towards recreational travel. 
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