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Analysis of Preference for UAM of Public Transportation Users Following UAM Adoption
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ABSTRACT

In this study, in order to analyze the preference for UAM of public transportation users following
the introduction of urban air transportation(UAM), A preference consciousness(SP) survey was
conducted on 840 users of Incheon public transportation using the Incheon International

Received 26 August 2022 Airport-Incheon Gil Hospital route, which is the urban air traffic(UAM) demonstration route section.
WEEL Al S e e In addition, the means selection model was estimated based on the results of conducting a preference
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consciousness (SP) survey. As a result of analyzing the time value for travel using the established
© 2022. The Korea Institute of means selection model, it was found to be 56,428 won/hour, As a result of verifying the elasticity
Intelligent Transport Systems. Al  Of travel cost (won), in-vehicle time (minutes), and out-of-vehicle time (minutes) in the model, the
rights reserved. effect on the urban air traffic (UAM) share in this model was found that travel cost (won), in-vehicle
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time (minutes), and out-of-vehicle time (minutes) were in order, and the effect was greater when the
travel cost (won) decreased than when it increased.

Key words : Urban air mobility(K-UAM), Stated Preference(SP), Multinominal Logit Model, Modal
choice
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<Table 1> Choice alternative according to travel time and fare

UAM
Bus Taxi Subway - -
early growth period maturity
in-vehicle time 60min 36min 62min 10min 6.25min Smin
out-of-vehicle time 10min 4min 18min 30min 10min Smin
fare 1,650won 30,500won 3,850won 75,000won 50,000won 32,500won

aF FRE FAT Aol E(Zone)tHe FAAFTE obd MY EE HERE Y H IJAAS A 28
A FRE FA3E NEYY RIS FEF %oli(Ramdom utility theory)= 7|22 7/MEEATE & B (utility)-=
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<Table 2> Characteristics of respondents

= 1

Al o] 477 UAMO.E duh} A=A S 24
5l 583 o] 84 Hrh= HA, diFnE o] &4

Gender # of responses # of family members # of responses Possession of car # of responses
(percentage) (percentage) (percentage)
403 . 92 641
Male 49.9%) Single (114%) Possessed (79.4%)
404 144 166
Female (50.1%) 2 persons (178%) Not possessed (206%)
Age # of responses 3 persons 248 Range of Commuting (to | # of responses
group (percentage) pe (30.7%) work or school) (percentage)
48 307 630
20° 4 Within Inch
0 (5.9%) persons (38.1%) tthin Tncheon (78.1%)
166 16 93
’ Incheon-Seoul
30’s (20.6%) 5 persons or more 2.0%) Between Incheon-Seoul (115%)
R 274 L # of responses Between 68
40s (34.0%) Residing area (percentage) Incheon-Gyeonggi-do (8.4%)
R 243 31 Between Incheon-other 16
s (30.1%) Jung-gu, Incheon (3.8%) locations 2.0%)
R 76 102 . # of responses
60’s 94%) Gyeyang-gu, Incheon (12.6%) Occupation Grerserons)
Marital # of responses 184 . 319
status (percentage) Seo-gu, Incheon (22.8%) Officejob (39.5%)
. 271 139 127
Single (343%) Namdong-gu, Incheon (172%) Self-employed (15.8%)
. 514 24 L 69
Married 637%) Dong-gu, Incheon 3.0%) Service industry (8.6%)
16 100 55
Others 2.0%) Yeonsu-gu, Incheon (12.4%) Government employee 68%)
138 . 125
Bupyeong-gu, Incheon (171%) Housewife (15.5%)
Michuhol-gu, Incheon 8 Student/Unemployed %
e (11.0%) ploy 6.9%)
56
Others 69%)
Y B Ao AEYY 7Y dA=AEE A 3t dis) SRS FYAT ARE
FA & dHollA SHAEC] B4 7E deus Tl E H5oAE 7S Aades tha <Table 3>
I 2o gt gl EAAE60.1%)E 7 AsstHor, H2(33%), BA(5.9%) « o2 VEgTH
EAEEE Y3 SEAE AY olfrE BANE 7P Wol SHESIAeH, HaE A5 SEAE T
8 PATSYR|=2 213, THI52(2022'F 108)
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<Table 3> Respondents’ awareness of existing means

Regular use between Incheon International Airport and Incheon Gil Hospital Number of responses

(Percentage)
Regular use (Round trip or layover at least 3 times a week) 28 (3.5%)
No regular use 779 (96.5%)
Preferred public transport means when using public transportation between Incheon International Number of responses
Airport and Incheon Gil Hospital (Percentage)
Bus (Transit bus, express bus, red bus, M bus etc.) 267 (33.0%)
Taxi (Compact, small, medium, large, deluxe taxi etc.) 48 (5.9%)
Urban railway (Incheon Urban Railway Lines 1 and 2, Incheon Airport Maglev Railway, etc.) 492 (60.1%)
If using public transportation between Incheon International Airport and Incheon Gil Hospital, what Number of responses
is the reason for your preferred public transport? (Percentage)
It is quick (speed) 240 (29.8%)
It is not delayed often (punctuality) 311 (38.5%)
Reasonable cost 202 (25.0%)
Ride quality 54 (6.7%)

2. MZOA EA}

X
=
-—

B ATolA ABol4 ZAE Ask] J1E BESWE FAuIE, TR oIFAT, A9IAHE
oA EeN N AAFAFG-AY Y g
K-UAM 71222904 A4S @A FA5E, 29
HES 98] TA 2 Sed Eay)

<Table 4> Result of SP servey

total travel time in-vehicle time out-of-vehicle # of responses
traffic mode travel cost (won) . . . .
(min) (min) time (min) (percentage)
UAM 75,000 40 10 30 37 4.6)
Il bus 1,650 70 60 10 442 (54.8)
taxi 30,500 40 36 4 80 (9.9
railway 3,850 80 62 18 248 (30.7)
total travel time in-vehicle time out-of-vehicle # of responses
traffic mode travel cost (won) . . . .
(min) (min) time (min) (percentage)
UAM 75,000 16.25 6.2 min. 10 61 (7.6)
12 bus 1,650 70 60 min. 10 442 (54.8)
taxi 30,500 40 36 min. 4 64 (7.9)
railway 3,850 80 62 min. 18 240 (29.7)

Vol.21 No.5(2022. 10) The Journal of The Korea Institute of Intelligent Transport Systems 9
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total travel time | in-vehicle time out-of-vehicle # of responses
traffic mode travel cost (won) . . . .
(min) (min) time (min) (percentage)
UAM 75,000 10 5 5 69 (8.5)
13 bus 1,650 70 60 10 434 (53.8)
taxi 30,500 40 36 4 80 (9.9)
railway 3,850 80 62 18 224 (27.8)
total travel time in-vehicle time out-of-vehicle # of responses
traffic mode travel cost (won) . . . .
(min) (min) time (min) (percentage)
UAM 50,000 40 10 30 53 (6.6)
14 bus 1,650 70 60 10 466 (57.7)
taxi 30,500 40 36 4 72 (8.9)
railway 3,850 80 62 18 216 (26.8)
total travel time in-vehicle time out-of-vehicle # of responses
traffic mode travel cost (won) . . . .
(min) (min) time (min) (percentage)
UAM 50,000 16.25 6.25 10 69 (8.5)
15 bus 1,650 70 60 10 418 (51.8)
taxi 30,500 40 36 4 96 (11.9)
railway 3,850 80 62 18 224 (27.8)
total travel time in-vehicle time out-of-vehicle # of responses
traffic mode travel cost (won) . . . .
(min) (min) time (min) (percentage)
UAM 50,000 10 5 5 109 (13.5)
1-6 bus 1,650 70 60 10 442 (54.8)
taxi 30,500 40 36 4 64 (7.9)
railway 3,850 80 62 18 192 (23.8)
total travel time in-vehicle time out-of-vehicle # of responses
traffic mode travel cost (won) . . . .
(min) (min) time (min) (percentage)
UAM 32,500 40 10 30 93 (11.5)
1-
7 bus 1,650 70 60 10 466 (57.7)
taxi 30,500 40 36 4 48 (6.0)
railway 3,850 80 62 18 200 (24.8)
total travel time | in-vehicle time out-of-vehicle # of responses
traffic mode travel cost (won) . . . .
(min) (min) time (min) (percentage)
UAM 32,500 16.25 6.25 10 173 (21.4)
18 bus 1,650 70 60 10 426 (52.8)
taxi 30,500 40 36 4 0 (0.0
railway 3,850 80 62 18 208 ((25.8)
total travel time in-vehicle time out-of-vehicle # of responses
traffic mode travel cost (won) . . . .
(min) (min) time (min) (percentage)
UAM 32,500 10 5 5 189 (23.4)
19 bus 1,650 70 60 10 402 (49.8)
taxi 30,500 40 36 4 16 2.0)
railway 3,850 80 62 18 200 (24.8)
10  QUARTSYL|=EN| M217, M52(2022H 108)
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<Table 5> Results of constructing utility function

Classification Coefficient t-value Standard deviation
In-vehicle time (min) -3.4929 -3.5477" 0.0000014
Out-of-vehicle time (min) -0.1274 -2.1147" 0.000345
Travel cost (thousand won) -0.06415 -15.14917 0.003019
UAM alternative characteristic constant -4.5245 2.0217" 0.12445
BUS alternative characteristic constant 0.2354 -1.975" 1.02144
TAXI alternative characteristic constant -1.7893 24732 1.45772
L(0) : Likelihood with zero(no) coefficient -4,102.24
L(3) : Fineal value of likelihood -3,647.35
rs 0.2014
rs 0.1967
# of Observation 4275
Time value (KRW/hour) 56,428

w ok

note : *, ™, ™, represents the significant level of 10%, 5% and 1% respectively.
SGEMY 2y AP %H|(Likelihood ratio index, p*)7} AHEEHETE ukA o0& 02~04 Atolo) %k
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AEA 3742 ) vt 24 pPe] ghe FvhsiA "o olEdk p? ]
likilihood ratio index)S AM&-8tc} B Aol|A FAHE 289 A9 L(0)E 4,10224, L(B)E -3,647.359 7k
)

< I $EH] pPo] Fhe 020149 #E ZHeTh £ S5

SAFY g 01144}(%%1, BEE) - AHFGA T, 3T AL BlA,
53 O/D A=(KTDB 2020 ¥l ZALE, WESHZF AE &85t AT
N TdFE 7|FoRE FHEFHES ST

ZAGFREUAM) &% Z7], UAM E3u]80] 750009 Y 74¢ g8 38 mA 3l 799 vl
6‘}%1% HH, Z 2 oF 0.08% 7}0}—13] JA3 9 01 2 2oz} itk webA UAM E3n]8-2.2 75000

A7 ]i UAM 5-3J1]-8-0] 50,0008 .2 wovl 73 %%} &8 UAM E38]80] 7500042 744} H]
W3t E o, oF 658 F7H0.08%—0.52%)3t= A2Z Uelgth thut AA o] 8o A Hf H]&L ¢
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§ FHEEES UAM %6§Hl£°l 750009421 799} viwEHS o, oF 218 F7K0.08%—1.70%)3k,
UAM F3H]-8-0] 50,0001 72 vlwatdS o, oF 338 F7H0.52%—1.70%)3h= 2o & JERsTh

<Table 6> Estimated means—distribution ratio results by means

Estimated means-distribution ratio

Early stages in UAM Growth stages in UAM Mature stages in UAM
Classification | Before adopting UAM adoption adoption adoption
(Toll cost 75,000 won) (Toll cost 50,000 won) (Toll cost 32,500 won)

Traffic | Distribution ratio | Traffic | Distribution ratio | Traffic | Distribution ratio | Traffic | Distribution ratio
UAM 0 0.00% 7 0.08% 46 0.52% 153 1.70%
BUS 5,294 5897% 5,290 58.92% 5,267 58.66% 5,204 57.96%
TAXI 450 5.01% 449 5.00% 447 4.98% 442 4.92%
railway 3,235 36.03% 3,232 36.00% 3,218 35.84% 3,179 35.41%
Total 8,978 8,978 8,978 8,978
BT RS S ARTIAE S e, AR S 19919 FAE £017] 918t 3
A &7t e AHES grgth & dFolAe T3 AR 1A dofetr] fsl T8} ofd o
kS AR A T T AEAALE FASE FAUASHOE AIAE F45 Bolth B &8
o] Aoje vt ZoH, ARHIE 6, [ 4, &2 AME F Utk

S
I

By +Bicost+otime, A7IA, fy= BT, By, f= AEATE AT

2 ﬂ ANA Hzefd zAE ol FHE RPO2 ST ARPHAE 5642894 2 UERT o=
20218 Ft AZHAE S84 193809 0.2 eRoul7} 2 o2 YEhd FAH ol AEERA tidA
g0l Az xAte] S2WEAATL A Eolhe HOZ Qs FPFHE AY, 7 5o FHEZ AT
A2t & 5 Ak B3 UAMel ke At sl i Zthiel s fhgo] sof 71& kel mis) A
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