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COVID-19 Era, Do People Change Their Transport Mode?
: Using the 2020 Seoul Survey Data
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Abstract

The COVID-19 pandemic has had a devastating impact on human life. Due to anxiety about COVID-19, people have
changed their lives by minimizing face-to-face contact and increasing virtual activities, such as online classes and
telecommuting. Hence, it is easily observed that people changed their travel modes and mode choices during the
pandemic. Recently, scholars have examined the impact of COVID-19 on the transportation sector by focusing on the
changes in traffic volume and commuting patterns. However, previous studies have not explored why people changed
their travel mode and which modes they preferred. In this study, we empirically identified how anxiety about COVID-19
influences travel mode choices using the 2020 Seoul survey data. We employed a binomial logit model and multinomial
logit model based on the Random Utility Theory. Our findings show that anxiety about COVID-19 is positively associated
with the change in travel mode. Particularly, people who are concerned about COVID-19 are more likely to choose a car
and taxi than public transportation. This is because people with high anxiety about infection change their travel mode and
prefer private modes with less face-to-face contact than public transportation. It is suggested that transportation planners
and policy makers should understand the reasons for changes in travel modes to design future transportation policies
after COVID-19.
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Table 1. Changed mode due to the COVID-19
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Period During COVID-19
Mode Bus Subway Taxi Car Bicycle  Walk PM  Carpool Other Total
Bus 22 22 231 33 12 19 1 0 450
Subway 28 16 197 15 26 10 0 299
Taxi 0 4 8 2 11 0 0 25
Car 5 6 7 5 15 1 15 1 65
ggf\?{s_]g Bicycle 0 0 1 6 12 2 0 0 21
Walk 9 4 2 15 7 1 0 47
PM 2 2 0 1 1 0 0 0 6
Carpool 1 0 0 4 0 1 1 0 7
Other 0 0 0 1 0 0 0 0 1
Total 45 38 48 463 63 177 52 34 1 921

PM, personal mobility
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Table 2. Variables and descriptive statistics

Mode change (N=5000)

Mode choice (N=921)

Variables
Mean sD Min Max Mean sD Min Max

Anxiety 6.16 1.95 0 10 6.37 1.84 0 10
Female (Yes=1 | No=0) 0.52 0.50 0 1 0.53 0.50 0 1
Age 4634  16.16 16 90 4400 1448 16 88
I(E\;ieuscza]timéikéc)we college graduate) 055 050 0 ] 066 0.47 0 1
Full-time worker (Yes=1 | No=0) 0.47 0.50 0 1 0.54 0.50 0 1
Telecommuting experience (Yes=1 | No=0) 0.21 041 0 1 034 047 0 1
Married (Yes=1 | No=0) 0.58 049 0 1 0.61 0.49 0 1
Housing ownership (Yes=1 | No=0) 0.62 0.49 0 1 0.60 0.49 0 1
Housing type (APT) (Yes=1 | No=0) 0.47 0.50 0 1 0.55 0.50 0 1
White job (Yes=1 | No=0) 0.39 0.49 0 1 050 050 0 1
Student (Yes=1 | No=0) 0.10 0.30 0 1 0.10 0.30 0 1
Gangnam 4-gu (Yes=1| No=0) 017 0.38 0 1 023 0.42 0 1
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Table 3. Results of binary logit models (mode change)

Mode chi Model 1 Model 2 Male Female
e Coef. Coef. Coef. Coef.
Anxiety 0.086 *** 0.085 *** 0.102 *** 0.063 **
(0.020) (0.020) (0.029) (0.028)
Female 0.102 0.140 *
(0.076) (0.077)
Age 0.017 0.042 ** 0.001 -0.017 ¥
(0.018) (0.021) (0.006) (0.005)
Age x Age -0.001 * -0.001 **
(0.000) (0.000)
Education 0230 * 0.237 ** 0.124 0.374 **
(0.097) (0.107) (0.161) (0.139)
Full-time worker -0.104 -0.182 * -0.105 -0.163
(0.090) (0.109) (0.159) (0.152)
Telecommuting experience 0.689 *** 0.658 *** 0.739 *** 0.593 #**
(0.090) (0.092) (0.127) (0.135)
Married 0.303 ** 0.302 *** 0.225 0.448 ***
(0.097) (0.097) (0.142) (0.128)
Housing ownership -0.006 -0.012 -0.044 -0.01
(0.081) (0.081) (0.120) (0.112)
Housing type (APT) 0.288 *** 0.239 *+* 0.097 0.361 ***
(0.077) (0.078) (0.114) (0.107)
White job 0.302 **=* 0.497 *+* 0.185
(0.113) (0.165) (0.162)
Student 0.608 *** 0.586 ** 0.336
(0.200) (0.274) (0.263)
Gangnam 4-gu 0.336 *** 0.377 *** 0.299 **
(0.092) (0.135) (0.128)
Constant -2.637 ** -3.635 *** -2.945 *** -1.987 ***
(0.383) (0.484) (0.369) (0.348)
Log-likelihood 229291 -2278.78 -1079.72 -1194.85
R-squared(Pseudo R2) 0.040 0.046 0.047 0.048
No. of observation 5,000 5,000 2414 2,686
**%<(),01, #*<0.05, *<0.1, Std errors are in parentheses.
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Table 4. Results of binary logit models for youth, middle-aged and old age (mode change)

Youth Middle-aged Old age
Mode change
g Coef. Coef. Coef.
Anxiety 8] o i 0.100 *** -0.023
(0.034) (0.029) (0.052)
Female 0.319 ** 0.146 -0.178
(0.137) (0.112) (0.179)
Education -0.330 0.386 *** 0.429 *
(0.218) (0.145) (0.231)
Full-time worker -0.022 -0.221 -0.123
(0.224) (0.145) (0.245)
Telecommuting experience 0.605 *** 0.754 *** 0.254
(0.172) (0.120) (0.296)
Married 0.490 *** 0.237 * 0.090
(0.184) (0.132) (0.231)
Housing ownership 0.102 -0.025 -0.245
(0.141) (0.112) (0.230)
Housing type (APT) 0.082 Q277* 0.297 *
(0.144) (0.117) (0.178)
White job 0.198 0.290 * 0.452
(0.216) (0.150) (0.309)
Student 0.184 0.580 *
(0.250) (0.810)
Gangnam 4-gu 0.478 *** 0.178 0.587 ***
(0.165) (0.133) (0.208)
Constant -2.692 ** -2.873 *** -2.046 ***
(0.332) (0.264) (0.427)
Log-likelihood -701.52 -1102.62 -458.53
R-squared (Pseudo R2) 0.039 0.045 0.032
No. of observation 1,509 2186 1,304

*+%<().01, #<0.05, *<0.1, Std errors are in parentheses.
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Table 5. Results of multinominal logit models (reference: public transportation)

Mode choice Car Taxi Active mode
(N=920) Coef. 0dds ratio Coef. 0dds ratio Coef. Odds ratio
Anxiety 0157 ** 1,171 2= 0.354 *** 1.424 ** 0127 * 1136 *
(0.063) (0.074) (0.108) (0.154) (0.065) (0.073)
Female -0.594 ** 0.652 ** 0.066 1.069 -0121 0.886
(0.255) (0.141) (0.397) (0.418) (0.264) (0.233)
Age -0.009 0.991 -0.019 0.981 -0.016 0.984
(0.012) (0.012) (0.019) (0.018) (0.013) (0.013)
Education 0.384 1.469 0.480 1.617 0.1567 1.170
(0.318) (0.467) (0.501) (0.810) (0.326) (0.387)
Full-time worker 0.245 1.277 0.038 1.038 0.017 1.017
(0.365) (0.467) (0.546) (0.567) (0.378) (0.385)
Telecommuting experience -0.017 0.983 0.242 1.273 -0.080 0.923
(0.302) (0.297) (0.469) (0.598) (0.318) (0.294)
Married 0.380 1.463 -0.944 ** 0.389 ** -0.402 0.669
(0.302) (0.442) (0.460) (0.179) (0.312) (0.209)
Housing ownership 0.698 *** 2.010 ** 0.499 1.648 0.551 ** 1.736 **
(0.262) (0.527) (0.390) (0.643) (0.269) (0.467)
Housing type (APT) 0.709 *** 2,032 *+* 1,104 3.016 ** 0.482 * 1619 *
(0.261) (0.530) (0.400) (1.205) (0.269) (0.436)
White job -0.665 0.568 -0.888 0411 -0.788 ** 0.455 **
(0.386) (0.219) (0.578) (0.238) (0.400) (0.182)
Student -1.472 ** 0.229 ** -0.971 0.379 -1.095 * 0.335 *
(0.617) (0.147) (0.831) (0.315) (0.596) (0.200)
Gangnam 4-gu 0.331 1.392 0.885 ** 2,423 ** 0.202 1.224
(0.322) (0.448) (0.438) (1.062) (0.334) (0.409)
Constant 0.632 1.702 -2.538 * 0.079 * 1.354 3.873
(0.847) (1.442) (1.345) (0.106) (0.861) (3.336)
Log-likelihood -909.41
R-squared (Pseudo R2) 0.075
No. of observation 497 48 292

*%<(,01, ¥*<0.05, *<0.1, Std errors are in parentheses.
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Table 6. Results of multinominal logit models for male and female (reference: public transportation)

Car Taxi Active mode
?:It;(;ezg?moe Male Female Male Female Male Female
Odds ratio Odds ratio Odds ratio Odds ratio Odds ratio Odds ratio
Anxiety 1.134 1.209** 1.091 1.642 % 1.148 1141
(0.117) (0.098) (0.182) (0.230) (0.126) (0.094)
Age 0.948 1.136* 1.019 1.076 0.774* 1.075
(0.101) (0.084) (0.168) (0.109) (0.084) (0.079)
Age x Age 1.001 0.999* 1.000 0.999 1.003** 0999
(0.007) (0.001) (0.002) (0.007) (0.001) (0.001)
Education 2.058 1.487 1.366 1.97 2.649* 1.197
(1.110) (0.584) (1.176) (1.196) (1.579) (0.476)
Full-time worker 2.465* 1.089 1.006 1.230 1.739 1.142
(1.317) (0.526) (0.863) (0.864) (0.980) (0.561)
Telecommuting experience 0718 1.382 0.993 1.805 0.692 1212
(0.329) (0.569) (0.757) (1.096) (0.339) (0.514)
Married 2.059 0.900 0.552 0.291* 0.904 0.515
(0.965) (0.404) (0.443) (0.181) (0.452) (0.236)
Housing ownership 2.058* 1.577 1.632 1.328 1.850 1.272
(0.829) (0.549) (1.037) (0.670) (0.781) (0.448)
Housing type (APT) 2.656** 1.819* 3.035* 3.164** 2.015 1.659
(1.108) (0.629) (1.956) (1.655) (0.882) (0.550)
White job 0.998 0.474 0.558 0.358 0777 0371*
(0.554) (0.243) (0.489) (0.272) (0.454) (0.193)
Gangnam 3-gu 0.618 1.606 2.057 2.203 1.033 0.800
(0.319) (0.774) (1.503) (1.387) (0.552) (0417)
Constant 0.909 0.046** 0.161 0.003** 69.079** 0.467
(1.917) (0.071) (0.506) (0.007) (144.287) (0.705)
Log-likelihood -375.31 -516.44 -375.31 -516.44 -375.31 -516.44
R-squared (Pseudo R2) 0116 0.061 0.116 0.067 0.116 0.061
No. of observation 262 235 17 31 118 174

*2(),01, *<0.05, *<0.1, Std errors are in parentheses.
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Table 7. Results of multinominal logit models for youth, middle-aged, old age (reference: public transportation)

Car + Taxi Active mode
Mode choice Youth  Middle-aged  OId Youth  Middl oid
(N=920) 'out iddle-ag age out iddle-aged age
Odds ratio 0Odds ratio
Anxiety 1.185%* ST 1.526* 1.114 1.099 1.487
(0.123) (0.101) (0.371) (0.112) (0.704) (0.374)
Female 0.897 0.660 0.223* 0.903 1.319 0.367
(0.386) (0.234) (0.189) (0.382) (0.513) (0.317)
Education 1.645 2.091* 0.774 1.782 1.897 0.373
(0.968) (0.867) (0.669) (1.030) (0.854) (0.339)
Full-time worker 1.661 1.808 0.990 1.653 1.285 0.889
(1.148) (0.839) (1.011) (1.135) (0.645) (0.931)
Telecommuting experience 1.754 0741 2.386 1.268 0.743 2.992
(1.016) (0.284) (3.016) (0.746) (0.312) (3.865)
Married 1.970 0.858 3.391 0.560 0.960 1.081
(1.273) (0.347) (3.080) (0.381) (0.425) (0.975)
Housing ownership 1.713 1.729 3.539 1.720 1.508 1.697
(0.756) (0.593) (3.396) (0.744) (0.563) (1.622)
Housing type (APT) 1.834 2.447 ** 2.660 1.821 1.967* 1.437
(0.861) (0.869) (2.383) (0.841) (0.758) (1.322)
White job 0.894 0.557 0.237 0510 0.567 0.245
(0.619) (0.275) (0.269) (0.353) (0.302) (0.296)
Gangnam 3-gu 0.906 0.864 0.866 0.481
(0.570) (0.4071) (0.488) (0.257)
Constant 0.433 1.252 0.187 1.155 0.718 0.588
(0.358) (0.995) (0.353) (0.909) (0.625) (1.131)
Log-likelihood -252.65 -383.00 1177 -252.65 -383.00 -111.77
R-squared (Pseudo R2) 0.070 0.046 0.131 0.070 0.046 0.131
No. of observation 129 320 96 125 119 48

*%<().01, **<0.05, *<0.1, Std errors are in parentheses.
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BE
Appendix
Appendix 1. Results of marginal effects (mode change)
Model Male Female Youth Middle-aged Old age
Mode chal
o Coef. Coef. Coef. Coef. Coef. Coef.
Anxiety 0.012 *** 0.014 % 0.009** 0.016™* 0.016 *** -0.002
(0.003) (0.004) (0.004) (0.005) (0.005) (0.005)
Female 0.020* 0.047 ** 0.024 -0.018
(0.0171) (0.020) (0.018) (0.018)
Age -0.001 0.001 -0.002 =**
(0.001) (0.001) (0.001)
Education 0.034** 0.017 0.055 *** -0.048 0.063 *** 0.043*
(0.015) (0.023) (0.020) (0.032) (0.024) (0.023)
Full-time worker -0.026* -0.015 -0.024 -0.003 -0.036 -0.012
(0.016) (0.022) (0.022) (0.033) (0.024) (0.025)
Telecommuting experience 0.094 *** 0.103 *** 0.087 *** 0.089 *** 0.124 ** 0.026
(0.013) (0.018) (0.020) (0.025) (0.019) (0.030)
Married 0,043 0.031 0.066 *** 0.072 % 0039 * 0.009
(0.014) (0.020) (0.019) (0.027) (0.022) (0.023)
Housing ownership -0.002 -0.006 -0.002 0.015 -0.004 -0.025
(0.012) (0.017) (0.016) (0.021) (0.018) (0.023)
Housing type (APT) 0.034 0014 0.053 *** 0.012 0.045 ** 0.030*
(0.011) (0.016) (0.016) (0.021) (0.018) (0.018)
White job 0.043 0.069 % 0.027 0.029 0.047 * 0.046
(0.016) (0.023) (0.024) (0.032) (0.025) (0.031)
Student 0.087 ** 0.082** 0.049 0.027 0.095
(0.029) (0.038) (0.038) (0.037) (0.133)
Gangnam 4-gu 0.048 **+* 0.053 0.044* 0.070** 0.029 0.060 ***
(0.013) (0.019) (0.019) (0.024) (0.022) (0.021)
Log-likelihood -2278.78 -1079.72 -1194.85 -701.52 -1102.52 -458.53
R-squared (Pseudo R2) 0.046 0.047 0.048 0.039 0.045 0.032
No. of observation 5,000 2414 2,586 1,509 2,186 1,305

*%2(),01, #<0.05, *<0.1, Std erroors are in parentheses.
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