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ABSTRACT

The number of public transportation users has dropped drastically due to COVID-19. In this work, my survey was conducted to uncover
the factors that influence citizens’ travel patterns. Data were collected and logistic regression analysis on the shifts in transportation was
undertaken. Additionally, an importance-performance analysis was carried out to investigate how to effectively operate public
transportation systems and improve facilities. The main research findings were as follows: First, the more individuals were concerned
about COVID-19 (+) and being infected when using public transportation (+), the greater the tendency to switch to private
transportation modes. Secondly, when it came to personal traits, respondents who could drive a car (+) or owned a car (+)or did more
online shopping (+) or used public transportation for trips (+) tended to switch over, compared with respondents who could not drive
or did not own a caror used public transportation to commute. In addition, respondents who were vaccinated (-) or had more household
members tended not to switch transportation modes, compared with those who were not vaccinated or had fewer household members.
Third, it is important to continue the following efforts to safeguardhygiene linked to public transportation: wearing masks, disinfecting
hands, controlling diseases, and general cleaning. The conclusion was that it is important to put traffic congestion and ventilation issues
first, especially in regards public transportation, which was not rated as satisfactory enough compared to its importance. The research
findings can provide useful basic data when establishing countermeasures to the current COVID-19 circumstances in the areas of public
transportation operation and management and in the event of an infectious disease outbreak in the future.
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Busan metro (based on transportation card)
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x108)

COVID-19
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The number of metro passengers in 2019 ' The number of metro passengers in 2020~2021

—The number of people infected with COVID-19

Fig. 1. Busan Metro Usage before and after COVID-19
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Busan bus(based on transportation card)
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—The number of people infected with COVID-19

Fig. 2. Busan Bus Usage before and after COVID-19
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Fig. 4. Average Daily Traffic Volume per Month at Mandeok
Intersection before and after COVID-19

382 KSCE Journal of Civil and Environmental Engineering Research

2 78 Kol theo = 2020 399 <k 11 %, 2020
8ol F 2 %2 FAES YERYSITE

Fig. 62] Faluxlz 48 duet ws3e 20199 th] 20201
070)] 71 2 Z9] 2k 40 % 7HaE H YA o= COVID-19
Qo] FA =& JIE, A 9 T R 8Qlo g Helrk
TRrOR 1A thfagel 20200 03€ol] ©F 17 % 34 32k ol
20209 1290 °F 14 %9] 7AS Rtk

T, 4o, e, UduiafRe] Feks COVID-19 3 A1
S s HS w) 2 ~ 19 % A=k 7hAFaL, 25 ~ 50 %]
tzarge] 7hho) vl #e £ UeRdrt o) B3 ANES
COVD-19 2ht Szia} 3] Wl wz} ths o8tk digal
FHU 2P T AJarstt o]8-S t AEsks Ao
Holrh

2.3 ZAR| 7R

B Aol Rl FA] gigars o8 57 5 %
FRWAR 15T Wsks b0 24 COVID-192 Q13 4
< I o]2 Bl COVID-199]) 2)3k Avle] S5y

0% W

Suyeong Intersection

;
) / ‘ ‘
6

o R I 3 DRSS S S S o R R S S R S SR
F @ @YW O @

T
COVID-19(x10°)

Traffic(x10%)

o
o

o

The number of bus passengers in 2019 ' The number of bus passengers in 2020~2021

—The number of people infected with COVID-19

Fig. 5. Average Daily Traffic Volume per Month at Suyeong
Intersection before and after COVID-19

Jurye intersection

Traffic(x105)

&

o 5 5 $ N & O & % S 3 3 3
K @@ W@ YR @ W@
&

The number of bus passengers in 2019 ' The number of bus passengers in 2020~2021

—The number of people infected with COVID-19

Fig. 6. Average Daily Traffic Volume per Month at Jurye
Intersection before and after COVID-19
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o Factor loading
Factor Classification
1 2
Avoid going out after COVID-19 0.755 0.275
General Avoid eating with others after COVID-19 0.754 0.282
COVID-19 | Avoid crowded places after COVID-19 0.708 0.519
anxiety COVID-19 anxiety while using public transportation 0.704 0.248
Feeling anxious about getting infected with COVID-19 0.642 0.161
COVID-19 COVID-19 is spreading on public transportation 0.215 0.884
anxiety specific |Current public transport congestion rates are affecting the spread of COVID-19 0.245 0.767
to public Avoid using public transport after COVID-19 0.607 0.661
transport Avoid objects (handles, switches, etc.) used by others after COVID-19 0.538 0.557
Cronbach’s « 0.926
Rotation sums of squared loadings 66.004 %
KMO (Kaiser — Meyer — Olkin) 0.903
- Chi-square 3375.624
Bartlett’s Test of sphericity
df (p) 36 (.000)
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Table 2. Variable Definitions and Basic Statistics

Classification Freq. % Mean SE Min | Max
0=Public (bus, metro) 361 66.6
Dependent Change of
variable transportation mode 1=Personal 181 334
(car, taxi, PM, walking, motorcycle)
1=Male (ref.) 230 424
Gender
2=Female 312 57.6
1=No license (ref.) 70 12.9
Driving 2=Not driving 200 36.9
3=Driving 272 50.2
1=None (ref.) 112 20.7
Car ownership 2=1 vehicle 328 60.5
3=2 or more 102 18.8
1=Reduction (ref.) 26 4.8
Online shopping 2=No change 189 34.9
3=Increase 327 60.3
1=Not vaccinated (ref.) 303 55.9
Vaccination 2=1st inoculation completed 179 33.0
Independent 3=Final inoculation completed 60 N
variable (2nd completed or J&J vaccination)
1=Go to work (ref.) 235 43.4
Trip purpose 2=Travel 53 9.8
3=Leisure 254 46.9
1=Apartment (ref.) 354 65.3
2=Detached house 62 11.4
Housing type 3=Townhouse 80 14.8
4=Studio/efficiency apartment 39 7.2
5=Other 7 1.3
Number of household members (1 person) 542 100.0 2.85 1.14 1 5
Age (10’s) 542 100.0 3.85 1.47 2 6
Income (1 million won) 542 100.0 2.94 1.81 1 9
Perception of Anxiety 542 100.0 0.91 0.00 | -39 2.1
COVID-19 Anxiety using public transportation 542 100.0 0.92 0.00 | -2.8 26
3.3 MESTHSH o Zn U S o] FoldE et MFsHE ShEo] ol Zlow el
nee] A Fo2hE p=0.000o= et T4 A COVID-199]] th& 79 ERke: S gl Jd= w=]71el
TE S8 79E mdlo] AR Ao g wekEglon Ry tEarse] Ao B82S Bl ANIES] BekE
A ofujals fA1 AAAR(Nagelkerke) 0] 341 %2 o] F 4 Q= o] Wash o= vk, Wk AsITo]
et 8 7hssk Ao =yt Hosmer and Lemeshow A tiSarEe] QBAES WA QAfs el oo A B Al
test A3} 0.501 2 A9} B elgh A7} Qe o= A flshA ek ggkort ol elie] A% A
F7HEE 7174814 @skrlell Agtet o2 Atk ws e she A7 BA o] sl ol s vEk Zlos
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Table 3. Result of Logistic Regression Analysis on the Transition from Public Transportation to Personal Transportation

95 % confidence interval
Classification B S.E. Wald | df p Exp (B)
Lower bound | Upper bound
Ref. [Gender = 1]
[Gender = 2] 0.045 0.235 0.037 | 1 | 0.847 | 1.046 0.660 1.660
Age -0.026 0.088 0.092 | 1 |0.762 | 0.974 0.820 1.156
Income 0.155%* 0.064 5774 | 1 | 0.016 | 1.167 1.029 1.324
Ref. [Drive = 1] 21.226 | 2 | 0.000
[Drive =2] 0.107 0.416 0.066 | 1 |0.797 | 1.113 0.492 2.515
[Drive =3] 1.338%** 0.428 9.761 1 |0.002 | 3.810 1.646 8.819
Ref. [Car ownership = 1] 10.008 | 2 | 0.007
[Car ownership = 2] 0.901 ** 0.396 5.173 1 |0.023 | 2461 1.133 5.347
[Car ownership = 3] 1.466%** 0.467 9.854 | 1 |0.002 | 4331 1.734 10.815
The number of household members -0.247*%* 0.113 4.744 1 ]0.029| 0.781 0.626 0.976
Ref. [online shopping = 1] 22.037 | 2 | 0.000
[online shopping = 2] -0.048 0.579 0.007 1 0934 | 0953 0.307 2.964
[online shopping = 3] 1.070* 0.552 3752 | 1 |0.053| 2915 0.987 8.606
Ref. [Vaccination = 1] 7.686 | 2 | 0.021
[Vaccination = 2] -0.512* 0.269 3.622 | 1 | 0.057 | 0.599 0.354 1.015
[Vaccination = 3] -0.931** 0.389 5746 | 1 | 0.017 | 0.394 0.184 0.844
Ref. [Trip purpose = 1] 9.701 2 1 0.008
[Trip purpose = 2] 1.128%%* 0.363 9.649 | 1 |0.002 | 3.090 1.516 6.298
[Trip purpose = 3] 0.298 0.231 1.670 | 1 | 0.196 | 1.347 0.857 2.118
Anxiety 0.257%* 0.129 3.971 1 [0.046 | 1.294 1.004 1.667
Anxiety in public transport 0.310%* 0.129 5.799 1 |0.016 | 1.363 1.059 1.754
Ref. [Housing type = 1] 0.707 | 4 | 0.950
[Housing type = 2] 0.006 0.340 0.000 | 1 |0.985| 1.006 0.517 1.959
[Housing type = 3] 0.131 0.330 0.157 | 1 |0.692 | 1.140 0.597 2.177
[Housing type = 4] -0.346 0.520 0.443 1 | 0.506 | 0.707 0.255 1.960
[Housing type = 5] -20.542 13078.330 | 0.000 | 1 | 0.999 | 0.000 0.000
Constant term =273k 0.818 11491 | 1 | 0.001 | 0.062
Chi-squared 152.632
MEF test df 13
p .000
Chi-squared 7.335
Hosmer and Lemeshow test df 8
p 0.501
-2Log likelihood 537.811
Pseudo-R2 ‘ Nagelkerke 341
* P<0.1, ** p<0.05, *** p<0.01
Aol gle SEAtel HIs) 1) Bf3h 3 HAP7E 2.4614), 20) Adeel] glo] wlaa] Af-EA] Sl Vet Avte 2olv) g
opd BARE S AP 4331 ek o] Y] o] FoRl= Zlow Y 459 e 450] 3 i) SRS dekd gEo] 11674
Uepsdtk of= Wel7k QAL 17l Apge] ghe Rdle] WEFTR  F7bSHs 0 Uehgth & 258 50 Aee] glof Ak
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Table 4. Results of Importance and Satisfaction with Public Transportation Operation and Facilities

Importance Satisfaction
Variable Standard Standard
Average deviation Average deviation

1 Ventilation in public transportation 5.95 1.174 4.13 1.234
2 Disinfection in public transportation. 6.12 1.081 443 1.180
3 Mandatory to wear a mask on public transportation 6.39 1.014 5.59 1.286
4 Placing hand sanitizer on public transport 5.87 1.136 4.70 1.274
5 Bus dispatch time 522 1.200 4.20 1.265
6 Bus punctuality 5.23 1.239 4.44 1.222
7 Congestion on the bus 5.69 1.157 4.18 1.228
8 Bus stop congestion 5.41 1.225 4.30 1.116
9 Bus stop waiting time 5.18 1.218 4.10 1.188
10 Seating arrangement in the bus 533 1.158 425 1.047
11 Cleanliness in the bus 5.94 1.084 4.53 1.135
12 Bus operation time (first, last train, etc.) 5.11 1.188 4.26 1.170
13 Metro dispatch time 5.21 1.210 4.39 1.163
14 Congestion in the metro 5.73 1.096 3.98 1.209
15 Metro station congestion 5.63 1.114 4.07 1.164
16 Seating arrangement in the metro 5.43 1.205 4.01 1.223
17 Cleanliness in the metro 5.87 1.072 441 1.132
18 Operating hours of the metro (first, last train, etc.) 5.12 1.228 429 1.153

Overall average 5.58 1.16 4.35 1.19
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Fig. 7. The Results of Importance-Performance Analysis of Public Transportation Operation and Facilities
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