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Preliminary Research on Changes in User Awareness Since
Operation of Bravo-Taxi as Gyeongsangnam-do DRT

ABSTRACT

Gyeongsangnam-do has been operating Bravo-taxi, a Gyeongnam-type DRT using taxi vehicles, since 2017 to guarantee the right of
mobility for residents who live in areas lacking public transportation. This research investigated and analyzed changes in users’
awareness over two years from beginning of Bravo-taxi operation in Gyeongsangnam-do, which started operating Bravo-taxis in 2017,
targeting sites lacking public transportation. Through this study, the positive effects of taxi-type DRT were confirmed, such as
improving the mobility of residents in areas underprivileged by public transportation, reducing required time for trips, and increasing
preference for Bravo-taxis compared to existing buses. On the other hand, problems with the current Bravo-taxi system were also
identified. In some areas, it was found that there were not enough coupons for Bravo-taxis, or in the case of Bravo-taxis operating at
fixed times, the user’s desired time and operating time did not match, resulting in lower satisfaction. The results of this research are
expected to be utilized as basic data for service continuity of taxi-type DRT in operation by other local governments.

Key words : Demand responsive transport (DRT), Gyeongsangnam-do DRT, Bravo-taxi, Region vulnerable to public transportation,
Changes in user awareness
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Table 1. Gyeongsangnam-do Bravo-Taxi in 2019
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Area Number of Bus-stop How to Number of Fare System Operation
Villages Distance Use Coupons (Person or Vehicle) Year
CHW 8 1.0 km+ Call 84 1,300 KRW/per. 2017
SAC 21 1.0 km+ Call 166 1,000 KRW/veh. 2017
GMH 9 1.0 km+ Call 61 1,200 KRW/veh. 2018
MIR 71 0.7 km+ Call 33 1,000 KRW/veh. 2017
GEJ 7 1.0 km+ Call 24 1,200 KRW/veh. 2018
EUR 68 0.5 km+ Call 20 1,000 KRW/veh. 2017
HMA 34 0.8 km+ Call 48 1,300 KRW/per. 2018
CHN 32 1.0 km+ Call 52 500 KRW/per. 2017
GOS 27 1.0 km+ Call 35 1,200 KRW/veh. 2017
NMH 12 0.5 km+ Call 30 e ?gOKIfR“\;/;s; 2017
HAD 53 0.8 km+ Timetable 32 100 KRW/per. 2018
SNC 57 1.0 km+ Call 51 1,000 KRW/veh. 2017
HMY 30 0.5 km+ Timetable 44 1,200 KRW/veh. 2017
GEC 45 0.7 km+ Call 25 e 1 330%%7;; 2017
HPC 138 0.7 km+ Call 24 1,000 KRW/per. 2017
Sum 612 - - 729 - -
Table 2. Surveys in 2017 and 2019
Year
Survey List
2017 2019
Area 11 11

Period Sep.13~Sep.30 Sep.17~Sep.30

Sample 512 565

Method Visit Interview

Contents Characteristics of Users, Purpose o.f Use, Hours .of Usse, Expectation to ea.se Tr;?fﬁc Inconvenience, Need to

expand Operation, Satisfaction with Use, Overall Satisfaction, etc.

60

KSCE Journal of Civil and Environmental Engineering Research



e
Table 3. Survey Sample
Number of Villages 2017yr. 2019yr.
Area 2017yr. 2019yr. Sample Percent Sample Percent
CHW 1 1 12 23 9 1.6
SAC 5 5 50 9.8 51 9.0
MIR 4 4 31 6.1 50 8.8
EUR 7 7 85 16.6 91 16.1
CHN 4 4 44 8.6 43 8.5
GOS 4 4 65 12.7 67 11.9
NMH 1 1 10 2.0 11 1.9
SNC 7 7 68 133 87 15.4
HMY 3 3 16 3.1 18 32
GEC 3 3 12 23 32 5.7
HPC 7 6 119 23.2 101 17.9
Sum 46 45 512 100.0 565 100.0
Table 4. Questionnaire Responses
Respondents 2017yr. 2019yr.
Sample Percent Sample Percent
Gender Male 146 28.5 175 31.0
Female 366 71.5 390 69.0
50~59 10 2.0 24 43
Age 60~69 54 10.5 83 14.7
70~79 228 445 215 38.1
80+ 220 43.0 243 43.0
Sum 512 100.0 565 100.0
i=R=]
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Table 5. Operational Results of Bravo-Taxi in Survey Area

2017yr. 2019yr.
Area Number Number of | Pay per Person [Pay per Vehicle]  Number Number of | Pay per Person | Pay per Vehicle
of Trips Users per Trip per Trip per Trip of Trips Users per Trip per Trip per Trip
(Trip) (Person) (KRW) (KRW) (Trip) (Person) (KRW) (KRW)
CHW 4,204 1.11 1,300 1,438 7,255 1.07 1,300 1,389
SAC 32,470 1.05 955 1,000 38,347 1.55 646 1,000
MIR 11,432 1.60 626 1,000 23,090 1.47 678 1,000
EUR 11,464 2.59 386 1,000 12,262 2.53 396 1,000
CHN 12,202 2.06 500 1,032 16,714 1.95 500 977
GOS 4,634 1.66 723 1,200 8,540 1.60 1,917 1,200
NMH 2,767 2.27 44 100 3,517 1.88 188 100
SNC 12,392 1.69 591 1,000 20,889 1.64 1,639 1,000
HMY 14,673 1.54 778 1,200 15,478 1.37 1,645 1,200
GEC 4,415 2.14 47 100 6,924 2.06 206 100
HPC 21,323 2.29 1,000 2,286 29,395 2.19 1,000 2,191
Mean 11,998 1.82 632 1,032 16,583 1.76 919 1,014
Table 6. Convenience Comparison between DRT and Bus
Year DRT>Bus DRT<Bus DRT=Bus Sum
2017 420 (85.4 %) 64 (13.0 %) 8 (1.6 %) 492 (100.0 %)
2019 495 (95.0 %) 23 (4.4 %) 3 (0.6 %) 521 (100.0 %)
Table 7. Purpose of Riding DRT
Year Hospital Market Business Friendship Sum
2017 379 (74.3 %) 84 (16.5 %) 18 (3.6 %) 28 (5.5 %) 510 (100.0 %)
2019 433 (80.5 %) 43 (8.0 %) 22 (4.1 %) 40 (7.4 %) 538 (100.0 %)
23 BME B8 HRlEA OlgRiel OB L (i g0 ne g 5
BEkRE] olgAlE tpFog Bl ud gk el Ae QABEN ) p =75
7] S8l wEEd ol thek 7, 21452 Sl gt Q,(A2AHES1F)  p = 50
27, o]go] e W AR WEE 58 1l SH7) QARSI p = 25
A s B ZARIICE RO REe), RS
2Q), B, RE(FR), Mieus(rie-de) co= vERlET, QR = Q— @ “4)

Fig. 12 Zizte] Fulel ol dieh a9 2o $EE ot
A T Z(Box-and-whisker Plot)o]th
R 1elme) ol A olgtlo] ARSI S

242} Sio] APBARESFolH TR H7E ARARES] S, xAF BAIZF YEE 5 27k FH19

RS JeRITE 912 598 APBARES 41T} 1.5IQR (Inter- AL FARIL 9% IS HPS oRIE e
Quartile Range)tht & gk} v gt % A1) we 3 waet b= S

I, ol A ANRRSIFHT} LSIQRY e ghairt e W A7l Qo=

& F AL e ghe BA. Aow & v Haghe] 27} dnkAel A

62 KSCE Journal of Civil and Environmental Engineering Research

A A argE sl et 7|, Al HA o] ThEt

el loPi= ARSI} gkt

HEARl S HolEt, 7 HA A& Sl



Expectation to ease

o>
N
Ho

Need to expand

£
N
i

Satisfaction

Overall

Traffic Inconvenience Operation with Use Satisfaction
5.00
492 500
&1 4.78 476
n 70
™ %458
450 4.46 4.46
433 3 35
A20 p.22
4 4.06 112
4.00 05 g
3.93 393 -
3.63
250 3.55
326
3.00 3.00
2.70
2550
Fig. 1. Box-and-Whisker Plot of User Awareness of DRT
5.00
>
HMY17 GECTS _~HPC19
* SAC19 yip19 P
sncrz AMYTE e
o —— 00 CANT? _—
850 %00 EURTY 400 450
4 SACI7 _~* MIR17 7
= ~ GOS19 e
& T GEC17
= ~
e prd 3.50
O - e
e
GOS17 -
HPC17
(o 3.00
NMH19 -
»
NMH17
2.50

i=] =
=xE

| Blofd gxQl AAH &

Expectation to ease Traffic Inconvenience

Fig. 2. Changes of User Awareness of DRT

Fig. 2:= IPA (Importance-Performance Analysis)S -85}

DRTo]| thgh AR o]-8Af Q14ste] 555

S Bolal i),

7FE5E aEEy sl thil 7]t =(Importance)o|al A2
ARl RiEE(Performance)E UERATE 71259 Hoghe

4330151 Al=5e] Fighe 4.06°1Tk umc‘-p_
b MRS SO E R

thk 7)hest -

%g»l

#2001

A1 G (Keep
o theh 7eh=s=

ﬂ%gﬂ‘ﬂ H ?‘sﬁfﬂ

up the good work)o]t}. 2AREHLE-
h—,}]xqv_g 1401,]. x{u}xqo] U]}_Lj]- EHZ%,O_
ko 2 I H(Possible overkill)o|th 3AREH
1 ok ZIhEs} 2kAe BEwr) A
SJ(Low priority)o|t}. 4ARETH
1 O FIefies Ao = o) Al 1
=7} AfHo 7 ke Frto 7 FZ<d%(Concentrate here)o]Th

0 & 2229 o

Vol.42 No.1 February 2022

5.00

o ¥

rl

W



7 DRT Hepaels] 29 o|F olg4 oj4uisl 7|27

OF2e] AREEE 201700 1) 20191 gr=So] -dgsto]
INFEHO 2 o] F3lth o]F B3l HefRer] =Y o]$ Au]x
7} eAH o0& Aol AL vk 2s & 5 Uk v
TAFHGOS)S] 9= 201795} 201939 gk B5F7} 4AHE o)
Ao} e SFRE Zlo 2 vERdtE AYUACHW)L] 7B9+=
201733 2019\d9] 3 57} 242 9)x]8t o= 2
AE] 2 RS Hle) ZdieE Ao s ke £330 A
& ek

Ela i) i -2 20179 BI3) 2019\de] Fho] a1k
o] AR HOA] 24 HO 2 o) E3lyitk BEpEln] =] 2]
= WEE} 7|t B ko) Aol ARk w1l s =
T GOl 53] 7} ule- Sl AE & ¢ Jlvk el
(NMH)2] 7$== 2017 4AREH0A 20194 3AREHO 2 34
3] o} F3ioirk BElREN T 2olk= 7=t o =9kont
Aol Ag2sh= B2t 71 vike- Solxlom, W] Qlofx]
£ 201737} 2019d2] F Fho] 117) Al FollM 74 Sk
el A9 v Al 2] e AR BejEEAE
3sh= Ao] 5AQl, o8 o] wE Wi ©eIHA Rk
7357} sk o &t k= ARMe} BefR EALE -85t
= ARHNZE k2] wiiol] olggt Ayt vk o= Bl
Hellte] A9 o84} SEnh Bl En] FESTL o FA
AFEo] Byl & o g vehEd], &Y o]F HelE e
ol 8At FA S7FsEA AW A FHHE FE0] 42900 v
AuEo g REdA olejdt Aup) v Ao g Rt

to &

24 BAEAMS St BalEEA| OIEX}e| olA#Het Hlw
Table 82 117] A2 ZAE o= €]%A] Afelofx] DRT
SAPIIA| 228ARGD) SAFgelM DRT ti7 ARGl dish

2017'd=} 201939] -3EEAE v|wdk Folu) 2017\d Behae
Al =9 2700l A SRR a8 I7ke] et 7.09%0]
ZQE9lon), 20199 =0lE Bt 3.78%0] 2QEE Hog e}
L 3t 3.3030] 7HASIGITE 1A SAFITIA] A8 AR WSt
5l disl] T-testE 2XASE A7} fefghEo] 0.000 (p<0.001)2.
2 2QARE] WP} 9lgo] BAIZC R fefet Aog B3]
t}. DRTY &4 2Rt} E214=4(Door-to-door)ol] 7}7ks-
MM S AlEEE] Tl B el eiar) AZEEA SR
@A) 7hask Ao g ek

sk HElR ElA] o] 8] SaPdoA] ti7|AIRE 2017 =4
Z7] B 11.85%0] o), 20199 Fit 13.718 0.8 Ht
1.86 571 A o= ZALEITE o]gk SaPdollA th7|ARY
o] W3} 3ol the M T-testS 213 A3} H-2)8k50] 0.043
(p<0.05)0.2 t7|AIZFe] Wsh} Slso] TAXOE frefgt
Zo 2 BAEAT. o= HepREA] &S] 27| H|F| o]&
T8It STV SAPEeA L] ti7]A R o] ThA ST Zlo]
g sk

Table 9 ] 117} AR AE dbdo 2 784 DRTSI BEps
Y] EYPO R Qg wEEH dael ek 7|E, Hepe e
A48 Ffjof gk 2%, BEjREA] o] g Uidk TS,
BEpR e Ao gk ZNEAR] W] sl 20173 2019
o] ZAFEIE gk Folvk AR 1eX] s3] MEH =R
Ao, vieERES(l-EES), BUS(EE9), BE, VS
(B9), W IE(e-28) oltk 20179 2AREI}) Hls) 2019
drolis 4717 B2 B a7 2 S} 4ss 202 veRt
on, &34 9 RIS W3} f70 tigh T-test 23 BE Fieilx
FréfehEo] 0.000 (p<0.001)°.2 F3} 9 WIE=2] W3k} 3l5o]
BARCR o3t Aoz BAEth

Table 8. T-test for Time Required for Bravo-Taxi Stop and Waiting Time for Bravo-Taxi in 2017 and 2019

) 2017yr. 2019yr. 2019-2017
DRT Time t p
M SD M SD M SD
Time to DRT Stop 7.09 min 3.07 3.78 min 1.61 -3.30 min 2.82 -7.85%%* 0.000
Time for waiting DRT |  11.85 min 4.10 13.71 min 4.87 1.86 min 5.97 2.09% 0.043
Table 9. T-test for Effectiveness and Satisfaction of Bravo-Taxiin 2017 and 2019
2017yr. 2019yr. 2019-2017
Category t p
M SD M SD M SD
Expectation to ease Traffic 4.13 047 455 047 0.42 051 5554k 0.000
Inconvenience
Need to expand Operation 442 0.47 471 0.37 0.28 0.45 4.20%** 0.000
Satisfaction with Use 4.06 0.50 4.36 0.44 0.30 0.53 3.78% %% 0.000
Overall Satisfaction 3.88 0.62 4.39 0.46 0.51 0.62 5.53 %k 0.000
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