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In this paper, specific attention is paid to older people who may be more vulnerable 
to both low rates of evacuation and becoming very ill due to the coronavirus (Meng 
et al. 2020). A review by Huang et al. (2016) of actual evacuation studies found that 41% 
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a substantial hurricane risk, and residents of these areas have likely recently considered 
evacuation. Moreover, this allows for a comparison of evacuation obstacles between a pre-
pandemic hurricane season (February 2020 survey) and a post-pandemic hurricane survey 
(June 2020 survey) using households’ responses in the same areas.

The average age of respondents in our June 2020 survey is 48 years, with an average 
household income of $74,546 per year before taxes,2 and 66% are female. Respondents 
reported their highest level of education as follows: some high school (2%), high school 
graduate (17%), some college (26%), college graduate (36%), and post graduate (18%). 
Compared with the sample of the February 2020 survey, respondents to the June 2020 
survey are 14 years younger on average, which may be explained by the data collection 
method. Older people are perhaps less likely to participate in online surveys than phone 
surveys. The February 2020 survey collected a significant portion of responses through 
phone questionnaires.

Moreover, we collected similar data on evacuation intentions and influencing factors at 
the end of the hurricane season using a real-time survey that was conducted when Hur-
ricane Eta approached Florida in November 2020. Although Eta approached the U.S. as 
a hurricane, it was downgraded to a tropical storm when it made landfall in Florida on 
November 7 and again on November 12 and caused flooding in various areas. Total U.S. 
losses of Eta amounted to about $1.1bn (Aon 2020). This survey was completed by 844 
respondents between 10 and 11 November before the second landfall of Eta. Figure  1 
shows the location of our November 2020 survey respondents in orange dots. The sample 
was drawn by a specialized survey company and includes areas of the coast that could 

Fig. 1  Locations of respondents in Florida to our surveys conducted in February 2020 (in blue dots), June 
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be impacted by wind and flooding caused by Eta. The average age of respondents in our 
November 2020 survey is 47 years, with an average household income of $40,134 per year 
before taxes,3 and 69% are female. Respondents reported their highest level of education 
as follows: some high school (3%), high school graduate (26%), some college (29%), col-
lege graduate (30%), and post graduate (12%). Compared with the June 2020 survey, our 
respondents to the November 2020 survey have a lower income and education level, but are 
similar in terms of age and gender.

Table 1 defines the variables used in our statistical analyses that were coded the same 
in the three surveys. To elicit these variables, respondents faced several questions in rela-
tion to: their risk perceptions associated with flooding and COVID-19, voluntary evacua-
tion intentions, trust in the government response to COVID-19, as well as age, education, 
income, length of residence and gender. The overall selection of these questions allows 
us to identify to what extent perceptions of COVID-19 hamper evacuation, controlling 

Table 1  Coding of variables used in our regression models

a Our results are robust to this alternative coding of this variable on a 4 point scale: 1 = best estimate < 1 
in 1,000 years, 2 = 1 in 100 years > best estimate ≥ 1 in 1000 years, 3 = 1 in 10 years > best estimate ≥ 1 in 
100 years, 4 = best estimate ≥ 1 in 10 years

Variable Coding

Worry about flooding I am worried about the danger of a flood at my current 
residence

1 = strongly disagree to 5 = strongly agree
Perceived flood probability a What is your best estimate of how often a flood will occur at 

your home?
categorical, 1 = less often than 1/1,000 years to 7 = more often 

than 1/10 years
Age How old are you? in years
Education What is your highest completed level of education?

1 = some high school to 5 = post graduate
Income Which of the following describes your total household income 

for 2019 before taxes?
1 = less than $10,000 to 6 = $125,000 or more

Length of residence How long have you lived in your home (in yearsh of residence = post graduate    



https://msc.fema.gov/portal/home
https://covid.cdc.gov/covid-data-tracker/#trends_dailytrendscases
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risks. For example, more people are worried or strongly worried about COVID-19 risks 
(63%) than about flood risks (33%), as Fig. 2 illustrates. Moreover, only 21% disagree and 
7% strongly disagree with the statement, “The probability of flooding is so low that I am 



514 Natural Hazards (2022) 111:507–522

3.2  Evacuation intentions at the start of the 2020 hurricane season

When being asked about intentions to evacuate to a safer place under a voluntary evacua-
tion order at the start of the hurricane season, 39% of respondents answer that it is likely or 
extremely likely they would evacuate (see Table 2).

Descriptive statistics indicate that concern about COVID-19 is the most important 
obstacle for evacuation during the 2020 hurricane season. Both of our surveys in February 
and June 2020 contained a question about the obstacles for evacuation during a hurricane 
threat. More respondents indicated at least one potential obstacle in the June survey than 
in the February survey (75% versus 56%). The inability to pay for hotel costs was the most 
frequently mentioned obstacle during Hurricane Dorian (by 26% of the February 2020 sur-
vey respondents who had an obstacle). However, as Fig. 3 illustrates, hotel costs dropped 
to the number four obstacle during the 2020 hurricane season, although the percentage of 
respondents who list hotel costs as an obstacle remains stable at 26%. Instead, COVID-19 
was mentioned the most frequently, by almost half of the respondents to the June survey 
who expected to experience any obstacles. Although these results were obtained from two 
different data collection methods and samples, they are indicative that COVID-19 became 
an important obstacle for evacuation during the pandemic.

We conduct a series of statistical analyses to examine how evacuation intentions under 
a voluntary order depend on socio-demographic characteristics and perceptions of the hur-
ricane and COVID-19 risks. An ordered probit model of the intentions to evacuate volun-
tarily with only socio-demographic characteristics as explanatory variables finds that older 
people are significantly less likely to evacuate (Table 3).7 As a next step, we add percep-
tions of the hurricane and COVID-19 risks and length of residence as explanatory vari-
ables to the model to examine whether the significant relationship between age and inten-
tions to evacuate still holds once these explanatory variables are controlled for. We include 
the variables: length of residence, perceived flood probability, worry about flooding, per-
ceived coronavirus infection probability and concern about COVID-19 in model 2, since 
these variables are all significantly correlated with age (Pearson correlation coefficient p 

Fig. 3  Percent of respondents who answered obstacles for evacuation, by obstacle (based on the June 2020 
survey). Sample includes only respondents who reported at least one obstacle.

7 The main results in Table 3 and Tables 4, 5 and 6 shown below are robust to including age as a dummy 
variable that represents people of age 65 and higher, which is the age group that is likely to experience 
more severe health consequences from infection by COVID-19.
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values < 0.05), and are potential predictors of voluntary evacuation intentions. Therefore, 
these variables may explain some of the relationship between age and voluntary evacua-
tion intentions. Variables that are uncorrelated with age are omitted from the regression 
in model 2. In a mediation analysis (Table 4), we include only significant mediating vari-
ables when calculating indirect effects, which is the share of the relationship between age 
and voluntary evacuation that can be attributed to mediating variables. The other potential 
mediators are controlled for in a model that includes control variables.

We find that the likelihood of voluntary evacuation significantly increases with 
worry about flooding, but significantly declines with concern about the consequences of 
becoming infected by COVID-19 and the length of residence (Table  3).8 Moreover, the 

Table 3  Ordered probit model of variables of influence on voluntary evacuation intentions (based on the 
June 2020 survey)

***p < 
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independent effect of age on intentions to evacuate voluntarily becomes insignificant, indi-
cating that the significant negative effect of age in the first model is an indirect effect, per-
haps driven by perceptions of flood and COVID-19 risks as well as the length of residence. 
This result is examined in more detail using a mediation model (Table 4).9

Table 4 displays the total effect of age on voluntary evacuation, divided into a direct and 
indirect effect via concern about the consequences of becoming infected by COVID-19, 
worry about flooding, and length of residence. Overall, the total effect shows that older 
individuals have lower evacuation intentions. Controlling for concern about the conse-
quences of becoming infected by COVID-19, worry about flooding, and length of resi-
dence leaves an insignificant direct effect of age. The indirect effect, which is the share 
of the relationship between age and voluntary evacuation that can be attributed to percep-
tions of COVID-19 and flood risks and length of residence, is explained by the coefficient 
estimate − 0.007 (p value < 0.01). Between 60 and 73% (depending on included control 
variables) of the relationship between age and voluntary evacuation is explained by con-
cern about the consequences of becoming infected by COVID-19, worry about flooding, 
and length of residence.10 The two risk perception variables are statistically significant and 
explain a larger proportion of the relationship than the length of residence.

Table 4  Decomposition of the total effect of age on voluntary evacuation into direct and indirect effects via 
concern about COVID-19, worry about flooding and length of residence using the ordered probit model 
(based on the June 2020 survey)

***p < 0.01; **p < 0.05; *p < 0.1
Coefficient estimates are provided with standard errors in parentheses on the same row
Control variables are: gender, education, income, perceived flood probability and perceived coronavirus 
infection probability

Without control variables Including control variables

Total effect − 0.012*** (0.003) − 0.010*** (0.004)
Direct effect − 0.005 (0.003) − 0.003 (0.004)
Indirect effect − 0.007*** (0.001) − 0.007*** (0.002)
via concern about COVID-19 − 0.001** (0.001) − 0.003** (0.001)
via worry about flooding − 0.004*** (0.001) − 0.003*** (0.001)
via length of residence − 0.001* (0.001) − 0.001 (0.001)
Mediation percentage 59.57 72.51
via concern about COVID-19 12.73 27.96
via worry about flooding 35.88 33.35
via length of residence 10.95 11.20
Observations 527 362

Footnote 8 (continued)
due to their concerns about the consequences of becoming infected by COVID-19, given that these tend to 
be more severe for aged individuals.
9 We also find that older individuals are less likely to state that they intend to evacuate if there is a manda-
tory evacuation order, but this is not due to perceptions related to COVID-19 and flooding. However, this 
may be due to other issues like poor mobility and health, or limited social networks, which we do not cap-
ture in the survey.
10 Correlation analyses show that a higher age is associated with higher concern about COVID-19 and 
length of residence, but a lower worry about flooding.
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3.3  Evacuation intentions during Hurricane Eta

When respondents to our real-time survey during the threat of Hurricane Eta were asked 
when they were going to evacuate to a safer place, 35% answered this is very unlikely, 27% 
answered unlikely, 10% answered likely, and only 6% answered very likely. We repeated 
the same analyses of evacuation intentions at the start of the 2020 hurricane season (that 
are reported in Tables 3 and 4) for evacuation intentions during Hurricane Eta, which hit 
Florida at the end of the hurricane season in November 2020. These results for evacua-
tion during Hurricane Eta are reported in Tables 5 and 6. The ordered probit model results 
in Table 5 confirm our previous findings that evacuation intentions are negatively related 
to age (model 1), of which the significance declines to marginally significant in model 2 
when risk perceptions are added. These findings again show that evacuation intentions are 
negatively related to concern about the consequences of becoming infected by COVID-
19, and positively related to flood risk perceptions. Furthermore, although the sign of the 

Table 5  Ordered probit model of variables of influence on voluntary evacuation intentions during Hurri-
cane Eta (based on the November 2020 survey)

***p < 0.01; **p < 0.05; *p < 0.1.
Standard errors are shown in between parentheses below the coefficients. An ordered probit model is used 
to account for the ordinal nature of the dependent variable (1 = not at all likely to 4 = extremely likely to 
evacuate)

Coefficients model 1 Coefficients model 2

Socio-demographics
Age − 0.017*** − 0.006*

(0.00) (0.00)
Gender (1 = female) 0.003 0.038

(0.10) (0.12)
Education − 0.018 − 0.075

(0.05) (0.06)
Income − 0.053 − 0.021

(0.04) (0.04)
Length of residence − 0.001

(0.01)
Flood risk perceptions
Perceived flood probability 0.071*

(0.04)
Worry about flooding 0.324***

(0.05)
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coefficient estimate on the length of residence is the same in Table 5 as Table 3, this esti-
mate is not significant in Table 5. Whereas, the perceived coronavirus infection probability 
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pandemic. Indeed, the results of our surveys of coastal residents in Florida conducted at the 
start and the end of the 2020 hurricane season show that hurricane preparedness is affected 
by the pandemic. The start of the 2020 hurricane season was dominated by concerns over 
COVID-19, which is an obstacle for evacuation. Moreover, older people, who are more 
concerned about the consequences of becoming infected by COVID-19, state lower evacu-
ation intentions. This is apparent from evacuation intentions elicited among a sample at 
the start of the 2020 hurricane season, and confirmed by a real-time survey we conducted 
among another independent sample of respondents residing in the same state at the end of 
the hurricane season during the threat of Hurricane Eta. This should be taken into account 
by policies aimed at improving hurricane preparedness during a pandemic with a disease 
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