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Abstract

Recently, the need to introduce bus lines on a welfare basis is increasing as public
intervention in bus routes is accelerated through semi-public bus system. The main objective of
this study is to establish the concept of PSO (public service obligation) bus line on a welfare
basis and propose a classification method of PSO bus line under semi-public bus system. We
introduced 3 indexes such as “equity” in terms of bus line distribution, “publicity” in terms of
age distribution, and “profitability” in terms of bus operating revenues. On the basis of 3
indexes, we introduced the PSO bus line, which is fair and public, even if it is not profitable.
Based on the concept established in this study, we divided 130 ordinary city bus lines in Busan
Metropolitan City into 8 PSO bus lines. Also, considering the positive impact of public buses,
which are less profitable, but improve the mobility of residents and secure public community,
we suggested the need to introduce public buses in bus service shortage areas.

Keywords: bus line as public service obligation (PSO bus line), equity, profitability, public
buses, publicity
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Table 1. Busan bus operation status (2017)

Classification Bus line Vehicle Fare (card)
Regular bus 130 lines 2,333 vehicles W1,200 (adult)
Express/Seat bus 12 lines 184 vehicles 1,700 (adult)
Total 142 lines 2,517 vehicles -

Figure 19 S4L Al A 2] A2 0] S EASIEA B, 5 A7) 9L 24927 o] s 7]
AR FATE FA DYES Bl Az o] FYEE BolAlk S Fag 4 ek

e —— Bus line

Figure 1. Busan bus line
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Table 2. Aggregation result of bus profitability Index (unit: won/vehicle/day)
Classification Total line (130 lines) Non profit line (17 lines)
Cost (A) Revenue (B) (B/A) Cost (C)  Revenue (D) (D/C)
Max 685,531 694,700 1.013 667,030 280,228 0.420
Min 383,661 12,398 0.032 383,661 12,398 0.032
Average 634,306 468,044 0.738 610,257 174,787 0.286

2) 33 (Publicity)

AU A Ao 23 HE ofHE BAs517] 93] 205712 PAES Ao g ol 1B xS

Table 301414 & FAte] 4= Q112 AmHH 20153 thu] 20174 Z4sta 9o, 133} vl &% PS5
o] o] 16.6%A 18.5%2 =7} st Q= 207 Lyepdc),

Table 3. Characteristics of local population

I 2 Population (person) Senior (person) Senior ratio (%)
Clegnlfiezsion. oz (laf) 2015 2017 2015 2017 2015 2017
Max 56.6 72.163 79,039 8.658 9.626 28.8 31.0
Min 0.2 1,223 1,201 227 255 6.5 6.2
Average 3.7 17.224 16,873 2,523 2,755 16.6 18.5

5], Table 4144, 205719 BAE 5 154709 BHF 75%7+ 77} sl glom,
= 497ell 4 T2 F453] F7HSHe 2102 Lebgteh 2015 o] 20174 Q177 Fhashe A 21 estd
FAEO] - 30702 ek on], o] ol gashs M lmie 887 HA] 1307] lAlo] 67.7%5 A3}
Ol A0 Ueh} F T34S sl 9% iwelo] St ol47h d 2o aabdr

U

o,
st

RS
o o

ki ot oft
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Table 4. The number of zones to have publicity

Decreas(ez(;rll;i(;%li%tlon @ 2%111%“ aged Soc1ety2g)1)7 Conditions included a and b Bus line (lines)
154 49 72 39 88
8) A Mo| Ef ol HISH FWAHO| BZSH 20|t DHQIT HIS0| =0} :'—T‘-MOI E2 A9S O ZRE PR YUL-MoRM9| FF0| O g0 & &
Aoy, M s HEHS 2 Ceo #YES -E—%"ﬁﬁl 2o ZAQIHR|%] Y2 HYSS FRsts A7 Yot SSHM Y 2|9 Yaks Ay
22 90jE 1D UCkD | ofeiel TS FRAW HALMo| HYS JAD Us Ho= Bas
9) 2 - ZHA HAO HR HA MU|AT} UgtAc (5 g1 27 E5t Yot Y PROIM YUMS RSk 242 Part Qi TEEC)
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3) Ym™M(Equity)
AW A 1A Bz o] A2 Equation 201 oJ5l] A& £ 34L& AFE5Ho] Table 501 YERH Tt

o

Table 5. Result of equity analysis

Equity in the bottom 20%

Classification Equity in every zone

Max 111.0 0.098
Min 0.00 0.00
Average 1.85 0.04

20570 5ol B84 Ax £E AHE 23 WA Batol 1.85= HAE W A A leAdo] 2eY5HA] ¢
E o] 091 37E0] 57171 llew, At AAIRE leAdo] 2 Ee] ggto] 1110] Hle FFFk 3lo] I A=}

A 2 141 230] At A o & 2 o] @B do] AstE = 5H9] 20% B 4171E A2 A, Hatgho] 0.04
2 U ey, ol P 235k AU kA e 130715 88712 WEb o

AR A 235 1 Q= 1307] LA e o) ol 35d, S AR Aot A A (Public Service
Obligation Bus Line)]| S &)= =412 Table 6, Figure 29} 2] 870(Type D2 AA|9] 6.1%°] sjgsh= Aoz

e ol WAl Fake] mAI LA SRl 71, A A1 9GS SH o= A Ao

Table 6. Result to classify bus line as 8 types

Classification Type 1  Type 2 Type 3  Type 4 Type 5 Type 6 Type 7  Type 8 Total
Profitability X X X X O O @) O 17
Publicity O O X X O O X X 88
Equity O X O X O X O X 88
Number of bus lines 8 0 8 1 49 31 23 10 130

note: O has to satisfy a condition, X has not to satisfy a condition

—— Bus line

Figure 2. Public service obligation bus line (type 1)

Y= 1 Q= AR Type 59] 73-9+= 49

w
Ho
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A dof| S E]= Type 1 k249
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Table 7. Bus operating characteristics of PSO bus lines

Classification Total bus line (130 lines) PSO bus line (8 lines)

5 Bus line length Interval between buses Bus line length Interval between buses
Average 44km 11.7minutes 57.8km 36.3minutes
Type 1 1412 £a8H9I7L W o807} Hof Hldmel wilo 2 Baelt, FuAT FEA0IA AL}
FE A R M= AHEH S QU A, S Al 2

=
eAlo] 3ol H#| ¢fo ™ thF

A2 EFGAZE ARSI 7829 A ABIAE AFE o e Aol AR, AgA D=l S71st
o

£ 2ol A5AY o2 A7]=a 9)

53], AA LT T7hE 2 Aol A AAR A Ao tiet Aol 2 HF- o= ApA|SkaL 9le] ofof| thet
opo] SR, ojef Z2 FAL A0 73 o] T 4 e F27T o7 w2l kAT A E Al efsta
= AALS A5 4 e Erke o] gl Zo] ddoltt

T2 A7 AP A5 Aot Hal AP ool Abe] A o S0z A 4ol A WA AL Qe
FROIM, FHA D A2 Il MB|AE Folf 2|Aeke] o] s dS EAShE A2 Aol e d/4ds) 71aL
Lo AA Ao gt Ee o] 2 S e Bart Qi

urebA & Aol Al o2 Yoy B840l I8 Aol ARel A 2471 S7she AR e Adol Hish &
SH2 S ARFSTAAL RO,

fr o of o
= °
of !
o
il
Iz
>

A= Qe AL 2 mrebHE T (Masato, 2010).

10) Yoshida et al.(2009), Moriyama et al.(2003) S2 £827 A0 2HHR|0| IH £bicl= HA DRT S8 3aWEC2 Aot on, £ 70|
£O40] Z0f YHAI0| I AE|D, BT BIHS U2 FH-M F0IHE T HALNO| SBE|A OB T AHIATL g =Mof Cfsf
nEo| g F2stol IRt HIF|R Bict.
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FAtol A 28511 Qe 871 AL A9] 2017d G AHE AW HEH, Table 8ol AAH AZF 6,458H7t 219]
Hl-8-2 a0 ol §45700) 902 1924u%t Ul e 45348k lo] 2} 29| 908 o]of afale
U] 70.2%8 ABANLT ST s Aol

Table 8. Management condition of PSO bus lines (unit: million won)
8 bus lines 6 bus lines (except the overlapping line)
Cost Revenue Financial support Cost Revenue Financial
6,458 1,924 4,534 4,023 1,094 2,929
23], A 5 0] 55 glo] §UT TS LUT U 67 110] AP FEE TR, A2 4,023
g} 910] o8-8 FqIsjo] 10945t £19] 4410 2 292995t Slo] Zx}z L= o] 72.8%7F A4
9= Aol
AT AL F LT A o2 RAE= 671 leAlof s 25415k 1t 33 H A =d= HES)
217 bt
AA| 671 iAo sl 233R1S 50%7H4] sl o] & ol o848 W3t 20%7HA] 7ok 748 Case™

2 AES Ay} Table 99} Zo] Q391612 50%311 =871 2717} s 4% Azt 2o AR Lo] 54790+ &
S7tohe Ao® yehgton ol= 1307 duhH 2 e Adeado] 288 201739 A ALY 1,057¢ ¥ 0.52%°1
Sgsts Ao e,

Table 9. Growth amount of financial support (unit: million won)
Classification Current demand 5% increased 10% increased 15% increased 20% increased

90% of fare 109 60 11 -38 -88
(rate of financial support) (0.10%) (0.06%) (0.01%) (=0.04%) (=0.08%)
80% of fare 219 175 131 88 44

(rate of financial support) 0.21%) 0.17%) 0.12%) (0.08%) (0.04%)
70% of fare 328 290 252 213 175
(rate of financial support) 0.31%) 0.27%) 0.24%) 0.20%) 0.17%)
60% of fare 438 405 372 339 306
(rate of financial support) 0.41%) (0.38%) 0.35%) 0.32%) 0.29%)
50% of fare 547 520 492 465 438
(rate of financial support) (0.52%) (0.47%) 0.47%) (0.44%) 0.41%)

note: bus fare is determined by 944.6 won to calculate for transfer and passenger (adult, teenager, children)

A=, FEHAE Bt ofn] o] thE keAlSol vlsl ul-¢- 22 eAdol] Wizl e e T7t= wi-¢
nEstal, ol B A FUE0 &5 THe 3 A wHE fEets SHA s8] dde nE Aoz
T

TR, olo} 2 BEHAE EE] SAE AT A
det AFsl 7L A Eololl 7l Ao e mekd, 187 gaAs 3
M7} St H o] 8305k a7 she ALalA B2k 2A o] AR EA o] AR Ho ZA F74E 4 Gl
A7} 917] o],

a4z
B A7 @r 0w shibe AH A 2 EAAE S o) AEA0] el g 25o] Aglo] 7145} e A
o) do] HEsiA|q BA 4 ZelolAe] 49 Awd £Yo] 477} FuEE @ AL noksla, Aol
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