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Abstract

The recent advancement of ICT enables platform-based taxi-hailing services with the help of
smartphone applications, allowing the implementation of taxi-pooling service during some time
periods and in some areas as a pilot program. This program is expected to mitigate to an extent
the taxi service shortage problem caused by the mismatch between taxi demands and supplies.
Under this background, it is required to scrutinize citizens’ level of acceptance and their demand
of the taxi-pooling services, which may guide decisions on expanding and sustaining the
services. This study aims to investigate taxi passengers’ acceptance of the taxi-pooling services
by employing a questionnaire-based survey targeting 1,000 Seoul citizens. The survey revealed
that 16 percent of the respondents were positive about traditional taxi-pooling services and that
the positive responses increased to 30.7 percent when the traditional service is changed to a
platform-based one that can provide information about taxi driver and co-passengers. Ordered
probit models were also developed to identify factors that affect user’s acceptance to the
taxi-pooling services. The models illustrated that respondents’ background such as age, income,
modes of commuting and satisfaction with taxi service are important factors. In particular, the
respondents with a higher level of satisfaction with taxi services tend to more willingly accept
the taxi-pooling services. A classification tree analysis was also applied to identify who are more
acceptable to the taxi-pooling services when the platform-based service (under which drivers
and passengers’ information are given) is introduced. It showed that 40s and 60s users who use
private car, taxi and other (walk, bike etc) as modes of commuting tend to positively change
their attitude toward the taxi-pooling services after the introduction of platform-based one.

Keywords: classification and regression tree, ordered probit model, mobile platform based
taxi-pooling services, ridesharing, taxi-pooling service
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Table 1. Frequency results of survey variables (n=1,000)

Traditional Platform based
Variable Frequency taxi—pooling service taxi—pooling service

Disagree Neutral  Agree | Disagree Neutral  Agree

Perception about taxi—pooling service 1,000 524 311 165 307 386 307
Gender Male 491 244 158 89 146 185 160
Female 509 280 153 76 161 201 147

Age 20s 207 105 61 41 57 88 62
30s 226 118 78 30 77 95 54

40s 227 134 58 35 71 72 78

50s 233 118 77 38 71 94 68

60s or over 107 49 37 21 25 37 45

Occupation  Profession 170 91 46 33 54 60 56
Office/Administrative 502 270 163 69 164 200 138

Sales/Service 143 69 47 27 35 52 56
Production/Material moving 36 19 11 6 9 16 11
Self-employed 85 41 28 16 25 30 30

Students 64 34 16 14 20 28 16

Residential ~ Taxi pooling service available area 395 217 116 62 125 156 114
area Other area 574 293 187 94 176 223 175
CBD 31 14 8 9 6 7 18

Income 2million under 50 24 17 9 12 20 18
level 2—4million 238 124 77 37 73 95 70
4-6million 337 177 104 56 94 147 96

6—8million 187 87 64 36 58 67 62

8-10million 138 76 40 22 45 47 46

10million over 50 36 9 5 25 10 15

Household  Single 138 59 47 32 32 59 47
size 2 or more 862 465 264 133 275 327 260
Driver Yes 140 81 44 15 42 57 41
license No 860 443 267 150 265 329 266
Modes of  Private car 137 58 51 28 37 50 50
commuting  Taxi 97 47 33 17 26 40 31
Bus 212 108 68 36 61 94 57

Other (walk, bike etc) 88 42 26 20 20 30 38

Subway 466 269 133 64 163 172 131

Purpose of  Work/School 280 141 89 50 77 116 87
taxi usage  Going home 358 185 110 63 121 125 112
Business 236 129 71 36 76 87 73

Other 126 69 41 16 33 58 35

Satisfaction  Very dissatisfaction 41 27 5 9 19 6 16
with taxi  Dissatisfaction 150 94 33 23 51 59 40
service Neutral 516 270 181 65 163 211 142
Satisfaction 280 128 90 62 71 107 102

Very satisfaction 13 5 2 6 3 3 7

Taxi usage 4am to 7am 41 22 11 8 13 16 12
time 7am to 10am 199 109 63 27 56 75 68
10am to 1pm 110 58 32 20 31 43 36

lpm to 6pm 145 72 49 24 49 54 42

6pm to 9pm 161 84 49 28 54 63 44

9pm to lam 273 150 82 41 85 105 83

lam to 4am 71 29 25 17 19 30 22

Taxi app 0% 291 156 91 44 87 113 91
usage 10-30% 258 126 89 43 76 105 77
40-60% 204 92 69 43 61 79 64

70-90% 127 72 33 22 37 52 38

100% 120 78 29 13 46 37 37
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Table 2. Model parameter estimates

Variable Traditional taxi—pooling service |Platform based taxi—pooling service
Coef. S:E. p—value Coef. S.E. p—value
Age 20s 0.027 0.155 0.861 |-0.176 0.150 0.242
30s -0.15 0.143 0.295 | -0.405*** 0.140 0.004
40s -0.264* 0.142 0.063 | -0.26* 0.138 0.060
50s -0.101 0.138 0.463 | -0.307** 0.135 0.024
60s or over Oa - - Oa - -
Occupation  Profession -0.023 0.188 0.904 0.135 0.179 0.451
Office/ Administrative -0.035 0.177 0.842 0.108 0.168 0.521
Sales/Service 0.156 0.195 0.424 0.399** 0.186 0.032
Production/Material moving 0.032 0.263 0.903 0.254 0.250 0.310
Self-employed 0.076 0.217 0.727 0.201 0.208 0.334
Students 0a = = 0a = =
Residential ~ Taxi pooling service available area —0.341 0.219 0.120 | -0.657*** 0.225 0.003
area Other area -0.261 0.217 0.229 | -0.618%** 0.223 0.006
CBD Oa - - Oa - -
Income 2million under 0.368 0.258 0.154 0.32 0.242 0.186
level 2—4million 0.407** 0.204 0.046 0.231 0.185 0.211
4-6million 0.437** 0.198 0.028 0.297* 0.179 0.097
6-8million 0.621%*** 0.205 0.002 0.338* 0.186 0.070
8-10million 0.437** 0.212 0.039 0.257 0.192 0.180
10million over 0a = - Oa - -
Household  Single 0.371%** 0.118 0.002 0.184 0.115 0.110
size 2 or more Oa - - Oa - -
Driver Yes 0.257** 0.116 0.026 0.078 0.108 0.468
license No 0a = = 0a = -
Modes of  Private car 0.332%** 0.117 0.004 0.196* 0.114 0.086
commuting Taxi 0.196 0.137 0.154 0.135 0.132 0.304
Bus 0.095 0.102 0.351 | -0.019 0.097 0.845
Other (walk, bike etc) 0.22 0.138 0.112 0.314** 0.136 0.021
Subway Oa - - Oa - -
Satisfaction Very dissatisfaction -0.166 0.203 0.412 | -0.149 0.192 0.437
with taxi Dissatisfaction -0.156 0.114 0.172 | -0.049 0.106 0.644
service Satisfaction 0.213** 0.088 0.016 0.221** 0.086 0.010
Very satisfaction 0.873%** 0.330 0.008 0.613* 0.332 0.065
Neutral 0a = = 0a = =
Taxi usage 4am to 7am -0.304 0.233 0.193 | -0.154 0.224 0.493
time 7am to 10am —0.47%** 0.163 0.004 | -0.008 0.158 0.958
10am to Ipm -0.32* 0.179 0.074 | -0.034 0.174 0.846
Ipm to 6pm -0.304* 0.169 0.072 | -0.176 0.165 0.284
6pm to 9pm -0.335*%* 0.166 0.044 | -0.157 0.161 0.331
9pm to lam -0.394** 0.156 0.012 | -0.062 0.152 0.683
lam to 4am Oa - - Oa - -
Taxi app 0% 0.293** 0.141 0.039 0.103 0.131 0.434
usage 10-30% 0.398%*** 0.139 0.004 0.094 0.129 0.467
40-60% 0.464*** 0.143 0.001 0.066 0.134 0.622
70-90% 0.229 0.159 0.151 0.081 0.148 0.583
100% Oa - - Oa - -
Thresholds 0.498 0.403 - -0.757 0.390 -
w 1.466 0.405 - 0.290 0.390 -
Log likelihood -956.010 -1062.240
Probychi2 0.000 0.006
Pseudo R2 0.043 0.028
Count R2 0.530 0.434
Num. of observation 1,000 1,000
note: *p-value<0.1, **p-value<0.05, ***p-value<0.01.
a. current patameters is set to zero because it is a overlap.
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Table 3. Analysis of marginal effects

Variable Traditional taxi—pooling service |Platform based taxi—pooling service
Disagree ~ Neutral Agree Disagree  Neutral Agree
Age 20s 0.471 0.344 0.186 0.272 0.398 0.330
30s 0.541 0.317 0.142 0.352 0.396 0.252
40s 0.586 0.296 0.118 0.300 0.399 0.301
50s 0.522 0.325 0.153 0.316 0.399 0.285
60s or over 0.481 0.340 0.179 0.216 0.387 0.396
Occupation  Profession - - - 0.308 0.399 0.292
Office/Administrative - - - 0.318 0.399 0.283
Sales/Service - - - 0.222 0.389 0.389
Production/Material moving - - - 0.268 0.398 0.334
Self-employed - - - 0.286 0.399 0.315
Students - - - 0.358 0.395 0.248
Residential ~ Taxi pooling service available area - - - 0.315 0.399 0.286
area Other area - - - 0.301 0.399 0.300
CBD (Jongro—gu, Jung—gu) - - - 0.127 0.336 0.537
Income 2million under 0.554 0.311 0.135 0.282 0.399 0.319
level 2—4million 0.538 0.318 0.144 0.313 0.399 0.288
4-6million 0.527 0.323 0.150 0.290 0.399 0.311
6-8million 0.453 0.349 0.198 0.276 0.398 0.325
8-10million 0.527 0.323 0.150 0.304 0.399 0.297
10million over 0.693 0.237 0.071 0.399 0.387 0.215
Household  Single 0.399 0.363 0.238 - - -
size 2 or more 0.546 0.315 0.139 - - -
Driver Yes 0.613 0.282 0.105 - - -
license No 0.512 0.329 0.159 - - -
Modes of  Private car 0.435 0.354 0.211 0.255 0.396 0.349
commuting  Taxi 0.489 0.337 0.173 0.275 0.398 0.327
Bus 0.529 0.322 0.149 0.329 0.398 0.273
Other (walk, bike etc) 0.480 0.341 0.180 0.219 0.388 0.393
Subway 0.567 0.305 0.128 0.322 0.399 0.279
Satisfaction Very dissatisfaction 0.607 0.285 0.108 0.374 0.392 0.234
with taxi ~ Dissatisfaction 0.603 0.287 0.109 0.337 0.397 0.265
service Neutral 0.542 0.316 0.142 0.319 0.399 0.282
Satisfaction 0.457 0.348 0.195 0.245 0.394 0.361
Very satisfaction 0.222 0.358 0.420 0.140 0.346 0.514
Taxi usage 4am to 7am 0.509 0.330 0.161 - - -
time 7am to 10am 0.575 0.302 0.124 - - -
10am to lpm 0.515 0.328 0.157 - - -
Ipm to 6pm 0.509 0.330 0.161 - - -
6pm to 9pm 0.521 0.325 0.154 - - -
9pm to lam 0.545 0.315 0.140 - - -
lam to 4am 0.389 0.365 0.246 - - -
Taxi app 0% 0.533 0.320 0.147 - - -
usage 10-30% 0.491 0.337 0.172 - - -
40-60% 0.465 0.345 0.189 - - -
70-90% 0.559 0.309 0.132 - - -
100% 0.647 0.264 0.089 - - -

AEH SRS RRTEAT, §015F 0.1 ofslel A A2 GOt Mg o], FTASSE, 7HT
Sk S ATEE L, BAol G AIZE, Bl go] 8.0 2 LT ol
4ol 8] 40t EATE ol ol wheat

£
=
N
Jo
1o
=
rE
3
fru
v
K
2L
H
£
=
)
e
o
o,
g\l

12 -0.264=% 60Hf ©

[2], A 39¢ A 5%, 2021'F 10 587

SHRFCHE I | IP:166.104.66.%** | Accessed 2021/12/08 16:20(KST)



Article A Study on Factors Affecting the Acceptance of Mobile Platform Based Taxi-pooling Services

ool F7Ietth= A on|gtt. eAaTHE AW E A 40t 2] BA|gtso ¥t 7HeAd-2 58.6%°(tt.

NHFAESFFEL Y 200-40091Y, 400-6007H, 600-8007H, 800-1,0007Hg0] -2jgt
T FAA= B+ R E e Qlo] BAIgS o8 JdF ofgfo] Z7RRIt= A
£ A HH 200-4007H, 400-6005H, 600-800%HY, 800-1,0002HL 2] BlA|g 5ol AT 71548 14.4%,
15.0%, 19.8%, 15.0%%1 Z1.© 2 ehdtt,

ZHE 2] A9 1907H2] Alg F4217F0.371 2 viR17pe] sl 1Q17F12] BiARbs o]-&ofl ZHIE o3k
71t Uetgeh A RS A EE 117H9] #iAghs 3y 782 23.8%°]t.

ARG HE5T AL Al 4271 0.2572 LHAHG S u|FH S35 AFdo]] v|o] HE5H AFEL BA3HS o]
ol T oJgfo] F7tols AR YT SARNE AHEH W] FHES AR B

52 F WESTE AASEA o8 AP} ROl MER W, AlG A& 03322 X|51 o8] H]4]
A58} o] 82 Wi BA S o8l T oo T @10 B 4= glrk A aTE Ay
AA5-8210] EA 5ol T 7Fs A 21. 1%

7
H] 2o thsf uf-pRE, whEo] fofdt M UER A, A ()2 F2E el 9l

2 B2 Sl e TSRS, hEL Al ol Go] AT ofae] w2 Ao ehgrh folg i il
= wo] S avE A ne A el BT TP 42.0%, 19.5%°]c

19.5

I O] 8A| 72 EEAIZHTam = 10am) 7 27 LA ZH1 0am-1pm), L F LA ZH1pm—6pm), ElTEAIZH6pm-
9pm), °F7J*c1°W7J(9pm—lam)°1 ‘I‘F-’]O]— # YR, Al 378 2] F(0) 9] o5 e AL Qlo] AfHAIE
gt} A B ILE A EH SIATE @
ALAIZH 05 OUMVJ, B[ AR, 0][7&4:‘01:*1{?% ElA| &5 B & 75402 57.5%, 51.5%, 50.9%, 52.1%,
54.5%0|t},

BN A Qo] R-2 0%, 10-30%, 40-60%7} F-2J5t M2 eyt 7|
100%°1 H]5l| BjAI g5 o] 8-l ZH/JT oJdFo] F7Fetttal Lepyfitt.

s
3
N
jav)
g
2
E
:l:‘
1
>,
o
~
e
P
2
)
oX T
mok .
1o,
ogk
<
o
b
sk
Ko
rr
P
filo
lo
o

A H(+)2] $5E ekt o]

>
&

2) SHE YAIgS &4 Dbl 2 Ay
A 7ML F5 Y] AR E Al gohe ERE BAS RS AT ol A, AFAY, 7 Aassw, B
F AEST BAAMEATEL 67]0] M4Tt GO 0.1 olstol|A BAIZ 2 folulet JFS njAE Hlor
LERsETE Yoli= 30tH, 40tH, 50th7t -5-2lgt M2 Ve, Alg 827 B(-) 9] FE2 UEf 60T o]/l
H]5ff 30T, 40, 50tH= B kS o]-&ofl Wit oJgko] S7tol= 2 0= Vet A a S A EH 301, 40
o, 501’4194 el A gh5of] Bt el 715418 35.2%, 30.0%, 31.6%¢1 A0 & Ve
A G2 g/ K| A2 o] fofjt = e, Alg 4= 0.3992 theh() Aol vl whafj/ A A 22 €
15 o]-8oll ZH T olgko] Tt AS & 4= qinh. A SIS A K o/ A H] A2 o] BAIg5
o 742 38. 9%01 702 Helrh,
AT 9L A l AP A E| A 2], 7182 o RE Rolet 2 UESE Y, Al A= R ()9 F2
= UrEHH LA Ao vl A5 o] 8ol BRIt oJgo] F7tol= Ao &2 Ueith A avE AnE
A A %WHV 11"%‘, 71812] 9 o] ElAI o]l W 7Hsd-2 31.5%, 30.1%<1
7HLiE T 400—600‘?}‘.‘2, 600—-800%t %01 ot M2 Yeta, Al A% = A +)4 H 25 e

S~

o

11-9] o] Bl A gFo] ;5 (ks 7]»—*40 31 1%, 32 5%°]tt.
ST F AETYES NASEAL 718 e H (=, A7, L EHo]) o A} o7t M= et AL, Ale

588

Journal of Korean Society of Transportation Vol.39 No.5 October 2021

SHRFCHE I | IP:166.104.66.%** | Accessed 2021/12/08 16:20(KST)



PARK, Jonghan - KO, Joonho - LEE, Hyeokjun - JANG, Junseok Article

FRAE A R 2E ehh R glo] 215 o] gl B8] -84, 7|6t BEST ol g2 BT S o]
o A9 ool F7koHe 09102 B 5+ Ik PAGIE AHEH A58, 7IeF BEST ol gxpe] BAT

Soll M3 715732 34.9%, 39.3%°]tt.
YA B AT = BA A E] 2o S]] o RS, R0l ot 2 LeRdal, A (+) 9] ¥§% UrEMi’

s

o & maLo] uls) f9ukE, B2 BlA g of &
=, BI50] QAEIE Au gAgSe] BT 7S 51.4%, 36.1%0]h

TEHLE Y= A ads AR, 60the] Hlsl 40tH7F HAIR S ool Nithe ojefo] 2 AR
E5 3. B9t 7 AaSE0] 400-800THY, F F wEHO] S-8Ak HAIAHA 1 oH-REESEA L RSt
= °ol8At= HAIg o 8ol AT ofgfe] w2 A= vepdth BEkd V] gof ostt gl ARSI HAIR
S o8& AR A2 Zlojet A dstglont 248 60t o] AFSolA BAIRel Hiek /140 &
2 A0 UEH. ol I Sl B S e2 A - AP A 0 2 s A=A HA g2 o] He ntetstal of
5 3782 02 AZetal Qlrtal Wt 9 71A50] 400-800TH ) AFEES A50] A P Ho)7] HiiE
4 5 ol 84 ol 8AkE kB B A HATeE Bl e AR QIvh 241of tiet B HekE ZIviet
7] W2 AL Az SAIAE L] et 7] ST w2 o8t HAIR e 22 AR HA A
S5l Aoz yeiEct

AN =& HAS SOl 2 A= 10714 f.900] Hiet 84 o] g0 HolE 7] fisf i

A
FEZ #4& MATLAB R2019aE

g ARgste] st 7719 Huld k20t Qe AF kEE EdRY
Figure 29} Zro] Wepth S50 AE 2 gA e o SFolA S3F 74| BAels of-8-2de] ek

MW

AT, FH §1, A% 8, 2HH f1)0]n], Table 42} 2k,

(N : 805)

(12,3,4,5)

Taxi app Taxi usage
usage time
@3) 4 (3,567 1,24

Neutral Negative Negative Negative Neutral Negative
to to to to to to
Neutral Negative Positive Negative Neutral Positive

Means of
commuting

Negative
to
Negative

Residential
area

Legend
Age 1=20s, 2=30s, 3=40s, 4=50s 5= 60s over
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Taxi usage time | 1=4~7am, 2=7~10am, 3=10am~13pm, 4=13~18pm
5=18~21pm, 6=21pm~1am, 7=1~4am,
ilion, 3-4-6rmilion,
ion, 6=10million over

Income level 1=2million under
4=6~8million, 5=t

ge | 1=0%, 2=10~30%, 3=40~60%, 4=70~90%, 5=100%
Residential area | 1=Taxi pooling service available areafexcept CBD)
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Figure 2. Estimated tree model
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Table 4. Number of dependent variable

Negative&Neutral to Negative to Neutral to Negative to
positive neutral neutral negative
Change of intention to using taxi—pooling 177 164 195 269

Dependent variable
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