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¥ 508 ugde s, AgAe) APAAFE ASHOE FH 3 ek oWl ATE
MGAR $YRE o2 SHRHE 913 vhen 2 vz 3 FAAe 9T addd o
sfo] EASTE RHARE 2018 ALA vhEW 2 ARATE 50, vhen s o
WE 8 FAUAE SHUSE, Theu s SUAE, BEEAL AL, A5 5
FEAUA 54 S SYASE A 83490k AT Y S S th AR, A R
A, AT, TR, ZEARA WL SAGAE A A, WY, FEARA W7}
APE D)X= A0 RENUTL 53] APAEFRYU FEAUAT AANE) B v)
A3 YOV, vk 2 AGBA L ATo] A 2452 ofgf e Bol AN ER YA A7
Bg AT, AGAE vhe 2Tt dH o 298 F ASS ARALY 43t aTHL,

Sao] : vherz, WA, ATAE, W5 2 FAYA, BEIARY ¥ o]F2ARY
ABSTRACT

Unlike the semi-public system of city buses, Seoul’s townbus are operated on a private operating
system, which is poor condition to the changes in the environment. Sales decreased due to a decrease
in the number of passengers due to COVID-19 and a demand for conversion due to the advent of
competitive transportation methods, and the financial support of Seoul Metropolitan Government is
continuously increasing. In this study, to analyze the characteristics of townbus operated by a private
operating system, the townbus sales and surplus companies were analyzed by what factors were
affected. For the analysis data, townbus financial statements of Seoul in 2018 were used, and townbus
sales and surplus companies were applied as dependent variables, and townbus operation system,
satisfaction survey, humanities and social variables, and subway and public bicycle characteristics
were applied as independent variables. As a result of the analysis, the sales is affected by operating
hours per vehicle, in-vehicle safety, the number of households, the number of elderly people, and
public bicycle variables, and surplus companies are affected by in-vehicle safety, reliability, and
public bicycle variables. In particular, public bicycles, a competitive means of transportation, had an
impact on industry sales, and the townbus business environment is expected to become more difficult
as time goes by. The industry is seeking self-rescue measures, and Seoul is required to strengthen
financial support so that townbus can operate stably.
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S 2E O gEuse] S35 oEE 7S Ao R IENERYH 07 I 7|Fd we &
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WFOZA G FPSt AT AYH 29 SGHAA FFGAL obd A AR HA YN E
At UgA P oz LPHT e AA ot Mo AR YT AU 2004 == oF 219
A FZo)R o, 29 o<l 2019 = 19299744 FF39 1, ZEU9 ©]F<] 2021 d0= 9F 430

L B YTKCity of Seoul, 2022).
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ﬁﬂ] gﬂﬂ% & APslok StuE nlM ot NIAR 2YHE 54E TeE] 2oE A
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el U}Hﬂ* EH% & 5l FAGAE oW aglo] FIFL VAEAE EBAAT
EAAEE Z219 o] 2018'd 71& vheH 2 1317 GAIS] AFARE S8 2018 71 vt
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Lee et al.(2017)& PFeH 2 S50 9] e E EAATH vteiae EAEE 9AE THOE 9FX
A3} AAFRe] o] F7|FoE FJrha ot ol vheH 0] Feo] tiEEe] EAAE 5o = 3
7l BYE ofmt). o] whEH vt e AAd0] $7E8rE 52 U 2 AYES GAEk ok

Song and Kim(2017)= AlUIM 22459 729 AAAI B AALE dATES} AEE FA0E

of me el Aom BATh M2 o 20007 FRe) AA7E EASL 4000 olelA e FEe
BAZ EANA &2 BTk EF & GAF WA FRE T A 0B, Quh 2ASHE AS M
e lAE Aow B4

o F7 WF 94 7ol A Ao $HYL o|9I% FFYAIL AYHE H2A
Fulge F7bshe, eI U B ARAAe 4Sse wE GustAe Fuel BA7 vehts A
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Lee(2018)= PHeH 2 /) ALael disl BASAh bW Ao thg IPARA] Al S3kat Al oF
A, 7| AT, A ) A Fo] Basdh Ao g Yepgth vk A9 mlEe] Eohs A
< S3kak o] A E0] Bol LAV|AE &S o]Llo] B FES Heldlof T on|itt ES F3kA
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Ax 3 kA A mjE Bl S 5 B 4 ok

Kwon and Kim(2018)—8— 3% ’:}ﬂl S ARG E EAkaLst 48l dee Btk kW2 JAv o

O

g4l 37}—6}% AL e
Choi et al.2010)& W2FEFA| Aol & b &l Bolde A3kl Adol uhet ZastdA| et Al
A oprgke] A= S7RHA B Ae Btk wEARL BARIE AYSA 9=

ol tigk o vide] Fadke Hela .

)E ATE AVRD vheW s AP gEel 9T UE SHE Bk SR04 dethth dAle 7
27h ALSE BLaW $qo] Z7kste] @A FmE AL EASH, FFALY AAAAL 25
37] 98 el o4, H2ed B WEALL olojd & YAt o) nhew At BAA WEST
0% o] g5 A o] ol WA U oS HHHE NEFTH AR Lol Yt F AP SWA A7}
AYHL glovt ke AAY A ATALE BEF ATE EE A0 eyt

oI A7 oLeNL ARG G A QE o ARALE 42
w2 g vl 9 FAYA 5& 0w y

1. 7|=s1g
R QA 4 A S A O, SR SE <Table 153 2k ARko] ARTFF w4 5 5 A
Bt 2 Wb} glou £ St DR A% FY 43 sho] et thi P A B 5 Ut
<Table 1> Townbus operation status by year
Items 17y ’18y ’19y 20y 21y
Number of companies(unit) 136 137 139 139 139
Number of routes(unit) 243 244 245 249 249
Number of vehicles(cars) 1,570 1,581 1,584 1,590 1,590
Number of drivers(people) 3,431 3,483 3,483 3,291 2,992

Data: Seoul Metropolitan Townbus Association(2022)
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nSHA AFA LG 7FEL7re} ?'5}5‘—’14% <Table 2>9+ Zt} 20193 71&E 45‘&7%4%1, F=ole 199ty

<Table 2> Townbus minimum operating cost and support limit by year

Items 17y ’18y ’19y 20y 21y
Minimum operating cost(won) 414,120 433,020 457,040 411,336 457,040
Support limit(won) 166,900 180,000 190,000 - 210,000

Data: Seoul Metropolitan Townbus Association(2022)

A AAAY AT L LA AL <Table 3> 2tk 20199 71F AAYAST 5970 D A LA
192904 ZE2 U9 <&l 2021 9L AT 11270 D ALY 4309 0 & oF 2u) o4 ol AL
Ath

te rlo

&

<Table 3> Number of companies in the loss and financial support fund by year (unit : million won)

Items 17y ’18y ’19y 20y 21y
Number of companies 40 50 59 100 112
Financial support fund(Total) 9,645 17,146 19,213 36,187 43,000

Data: Seoul Metropolitan Townbus Association(2022)

FAE dolElE 229 019l 20183 L sute g
A8t WA 1Yl 7S rheH s 54 9 rkew s
Hye AATE 7102 A&ttt v s A, TR,
T <Table 4>} 2} vhSH 2 wiSHS A9+ g oF 1.759
7}—t— %ﬁﬂ# % 167992 997 0.08Y
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<Table 4> Comparison of townbus surplus and loss company characteristics

Available variable All companies Surplus company Loss company
. . unit Standard Standard Standard
Main Category Middle Category Average Deviation Average Deviation Average Deviation
Sales per unit 100million/unit |  1.75 0.34 1.80 0.34 1.59 0.27
Dependent variable 1. Surplus
Surplus company 0. Loss 0.73 - - - - -
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Available variable All companies Surplus company Loss company
Main Category Middle Category it Average Szav?:;f)i Average ;;a:l}:;:i Average ;La\fl}:fif)(:l

Operating cost per unit| 100million/unit | 1.67 0.29 1.68 030 1.66 027

Operating profit per unit| 100millionjunit |  0.08 0.15 0.12 0.13 -0.07 0.08

Number of operations unit 114 54 11.8 57 103 4.1

Townbus |Operating hours per unit| minute/unit/day | 963 108 965 107 957 110

Characteristics|  Nymber of routes unit 18 09 18 0.9 16 1.0

Dismcer(ﬁzeled P uniound tip| 8,766 | 4,117 | 8793 | 4022 | 8694 | 4415

Number of stops unit 54.6 280 57.0 285 48.1 256

Comfort 1~9 points 758 025 757 025 7.60 0.25

Convenience 1~9 points 7.56 0.26 7.55 0.26 7.60 0.25

Safety 1~9 points 745 028 743 0.28 751 0.29

Si?:;:z)t?in Reliability 1~9 points | 746 | 032 | 746 | 031 747 | 033

Independ Waiting time minute 6.37 1.60 6.33 1.56 6.49 1.72

ent Dispatch interval 1~9 points 6.67 0.62 6.69 0.61 6.63 0.65

variable

Congestion in the car 1~5 points 1.91 0.21 191 0.21 1.90 0.23

Vehicle Ownership Ratio % 357 145 36.1 143 345 14.8

Population ten thousand 40.8 104 40.5 10.6 41.7 9.6

Humanities | Number of households | ten thousand 17.5 4.6 174 4.6 17.9 44

al?iif;?: Nmnbcei:i;l;:e“ior ten thousand | 538 13 57 13 59 12

Nm?:;rs;;giﬁde fen thousand | 127 47 12.6 48 129 42

Subway Annual passengers million 295 182 294 184 298 163

Characteristics|Number of subway lines Line 24 1.0 2.5 1.1 23 1.0

tilcﬂ;lcllce Number of public bicycle unit 49.4 142 | 488 144 | 511 134
characteristics rentals

Data: Seoul Metropolitan Townbus Association(2018)

1. DF2HA HE =Y 201EY

thEH s g mjEdel] S P HFE BA5] Y3 O3 AENS AMSsda B4
<Table 5>9} #Zt} AW T5 3414 (multicollinearity) -+ %’L%%ﬁ]—?(VIF)% 71202 WSS
ok VIFE 10 o|8t2 UEsom 15 HaE VIFZF ok Al 4 A= thAlst it 239 23 Fvalues
2.560]3L o]o] 3t p-value 0.00000.2 o] BA AL °46¥° Eeiﬁ} MBS A A o4 A5
nheH 2 g EATE B, Al 28R, FFARAA diolh FollA dFHTE EESHUTH
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mhenl s B iR oY eqAzto] A5E, At 7k eSS w2 Edeh SR ki gel
4%, RYA $7F B24E, FFAUA Uik 47 BoHdSE vjEAe WA veng

FERSO T VIS AHFA SAAL] D5 YAl AojAn, M) 7 B24F FEAT
7 BelAEE vEe] £¢ Ao AZHTh S tEYe] $L5F B AL BSUA YNSA 1
Fol wolA I ARG B3 Azko] dojgel wek, BAHE A S8 A%, FRYFAE Fo
$7)e] Qrastel Bol ok Ao M HeAt A U L QAT 715e SR FY
A7t HEHA Qo e A QA ERE olFshe YA B2 AOE U vhew s
S} RS FIARA A tlelk 57} BoldSE vhew s 01§ ABSRE PPN/ LE WE
Ae dFE o AT,

<Table 5> Analysis results of the sales per unit

Coef. Std. Err. P>t 95% Conf. Interval VIF
Number of operations 0.012558 0.008042 0.121 -0.003376 0.028492 2.59
Operating hours per unit 0.000961 0.000268 0.000 0.000430 0.001492 1.16
Number of routes 0.020802 0.074074 0.779 -0.125965 0.167570 6.18
Distance traveled per route -0.000004 0.000012 0.726 -0.000029 0.000020 3.55
Number of stops -0.002156 0.002566 0.403 -0.007241 0.002929 7.16
Comfort 0.014089 0.263088 0.957 -0.507186 0.535364 6.19
Convenience 0.292376 0.238431 0.223 -0.180045 0.764797 548
Safety -0.663141 0.206239 0.002 -1.071777 -0.254505 4.80
Reliability 0.249878 0.200518 0215 -0.147422 0.647179 5.56
Waiting time -0.011638 0.022462 0.605 -0.056144 0.032868 .79
Dispatch interval -0.005201 0.064562 0.936 -0.133123 0.122721 223
Congestion in the car 0.153541 0.153712 0.320 -0.151019 0.458102 151
Vehicle Ownership Ratio -0.048227 0.259752 0.853 -0.562891 0.466437 1.97
Number of households 0.000005 0.000002 0.006 0.000001 0.000009 9.98
Number of senior citizens -0.000015 0.000006 0.013 -0.000027 -0.000003 7.97
Annual passengers -0.000011 0.000301 0.971 -0.000608 0.000586 4.16
Number of subway lines 0.043321 0.043290 0.319 -0.042453 0.129095 2.83
Number of public bicycle station | -0.007963 0.003274 0.017 -0.014449 -0.001477 3.02
_cons 1.608054 1.247000 0.200 -0.862716 4.078825

Number of obs = 131, F(18, 112) = 2.56 p-value = 0.0014, R-squared = 0.2917, Adj R-squared = 0.1779, Root MSE = .30688
2. OISHA SXIYUN QOIEN

e 2 SAAA N FEFE vXE AFE BH5] A§) ojdEZA Y n¥S
<Table 6>3} 2t} ndlo] A== AHH M McFacdden’s Pseudos 0.122 EHH
w53 9)om, Likelihood Ratio(LR) 2(19) = 18.14 (p = 0.000)2 2 FAmFo] &

MESH ALY A8 AFLS 44, AIA, FFAAA tdih ol dPFAFE =5
7+ s

EAYALSE BHAL, WALA, 2847 59 AAR0] B, M2t DHF Rl ARHE 5 A

El
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<Table 6> Analysis results of the surplus company

| Coef. B Std. E. P>z 95% Con. Odds Ratio
Number of operations 0.001226 0.068258 0.986 0.132557 1.00123
Operating hours per unit 0.001264 0.002045 0.537 0.002745 1.00127
Number of routes 0.089394 0.619224 0.885 1.124262 1.09351
Distance traveled per route -0.000057 0.000102 0.576 -0.000257 0.99994
Number of stops 0.014319 0.021606 0.507 10.028028 1.01442
Comfort 0.653104 2.113756 0.757 -3.489781 1.92150
Convenience 2228950 1.873600 0234 15.901138 0.10764
Safety -3.332980 1763674 0.059 6.789718 0.03569
Reliability 3531615 1725111 0.041 0.150459 34.17911
Waiting time 0.167754 0.184964 0.364 10.530276 0.84556
Dispatch interval 0.154449 0.518898 0.766 0.862572 116701
Congestion in the car 0.171916 1289248 0.894 2.354964 1.18758
Vehicle Ownership Ratio 2285457 2.050666 0265 1.733774 9.83018
Number of households 0.000004 0.000015 0.790 -0.000026 1.00000
Number of senior citizens -0.000058 0.000051 0261 10.000158 0.99994
Annual passengers 0.001619 0.002600 0.533 -0.003476 1.00162
Number of subway lines 0.308160 0.364730 0.398 -0.406697 136092
Number of public bicycle station |  -0.063308 0.034017 0.063 10.129980 0.93865
_cons 11930910 10.004510 0233 7.677581 151889

Log likelihood = -66.964138, LR chi2(19) = 18.14, Prob > chi2 = 0.0000, Pseudo R2 = 0.1193
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8313 9lo] AGMAE Yo 228 =¥ = v Qe TS AU Yo

ol¥l A= 20189 wREH 2 A AA Q] AFAZ(B3INHE &3l BN, FE5USFE S
g W& 2 SAPYAE AASAT FFAR i SHUFE 7S AFAHE 7o R nheH A
EAESUS, U9 FFeIAZ, 24§, 24T a3 AD, AT ), iEH A BEE A EA,
HEA, A4, A8 A5 L d7|ARE wix7bE 284, ERE), AZABHEFQT, At 57, 1382 £,
AE2 TEUW ), Aty FI3AHA "y F& F83A0

EAAY gid A7) A=, Ad 571 BE5E mEde A el AT kiAo =&
£, 182 F7F BT E, F3ARA ddh 47 Bold S E Ui vlEd2 UA YERh

5, TP Aohe e ARl A on|g FYEH, Adgrt goe AS 5Tt B
= YrE g wEdo] H& Ao FAHAL AT uFdo| E&F4E ATIE] Ly hHAgL B
Ao FE TEHAUTL WjEo] 2 =42 A EAEE 1, $AES Y4 7HeAe] Eof fFd =&E
FEo| Fon, -3 Agto] AUH o R dojA wiAtE S o7 A% FEE-FAHA-F/HE 59 Fg
g A 5o ekdAd YPE = JhsAol B2 Ao g FAHHG

182 7 BerE g7 iS22 AR Yyt T ERAERA AHE AR RH ALES

e B

(10014 PIRhE Aol Ay o HIFo] F1 wESH Y HIEE Wol wEswe o8 AAE A=
t— Xii%% Hlgol A oR w31, At FoeAtehs 29 vlewis FEEYC]
Fohs LA B AR dq5En.
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3 S = Fefolty. L2419 3 df BAw
ST SVIE sl vpeH 2 o] AL Eoj5e] rHEH 2 AR fAlFE L2 olddl A9 oF 40%
olA L2119 o] F<dll oF 90%°l Bt Utk A=Al BVIANAE AAE, T3ARA, PM 5o A
3 o] ol Z2Y9 ojFor RHUE ek o] 3L o oR HEo T A e AL

Z e vhem e AeAe ARAY Fet Baste] npen 2o ApAnke Zdislr]= o A
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