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ABSTRACT

Gyeonggi-do comprises several types of areas, including urban, semi-urban, and rural areas. The
availability of public transportation services varies depending on the area types, but the fare structure
is based on a simple transfer rule, i.e., a transfer is free when completed within 30 minutes. As a
result, users in non-urban areas with a poor frequency of public transportation services do not receive
transfer discounts because most of the bus routes in these areas have a gap of more than 30 minutes
between services. In terms of equality of opportunity, the transfer rule is being applied unfavorably
and, as a result, equality of opportunity of the non-urban commuter is severely affected. Therefore,
this study analyzed the user benefits mainly stemming from transfer fares using the smart card data
of commuters using public transportation in Gyeonggi-do. An index called the beneficiary rate of the
free transfer was developed and a scenario analysis was conducted based on the various levels of
the rate. The results of this analysis proved that the users of public transportation services in
non-urban areas in Gyeonggi-do can only receive transfer benefits by the extended time for free



transfer and not by the implementation of a uniform policy irrespective of the type of area. The study
also suggested an equitable fare transfer system and policy alternatives.

Key words : Transfer fare system, The beneficiary rate of the free transfer, Valid transfer time,
Vertical equity
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B AToME 84 #d £duE, F71E 30 AT taE o % B TS 4, A9E
FeaoA +FEF BHe T @ SeouAE Y vFHA AR 4L stk 33 Wele
3715 3K AL, AR RSlE A7t e T FARARE sk 109 AAFE JEst 8dWEAs &
THE= 7HA= 20199 109 1698 AAstglon, HeolE 24 Wes wE7tE AR tF
T 19 FAAEA DY BUFY, B25, HAFHLE, BEFVLDY VS S5 A2 Bus
Management System)©ll 4] W 2&E 7| 2FRAGE - =AE A7k, &334, £33, A9 skt 4
0 Basa
B ORE HYAT LA PP AT A L AANAE LS, DAz T o
448 AL B8l dsus AuzAE 9 Ssuldy @88 EA%h £43 ARE Ve R S
e golghs A& Tt olE 8 AU B4 oE A9 BEY SeFENT AR VES T
sha, olo] B@ YUA EAE AR F AGH SHL wgste] ol §Avt FWA A BHAYLS Y
S UEE FHATAT 29 AP SEAATG
Introduction Main Subject Conclusion
* Background 1. Review of previous studies * Conclusion
* Purpose Concept of equity, derivation of implications * Future research
* Scope 2. Current status of transfer fare system in the metropolitan area
* Methodology - Public transportation supply status and travel analysis
public transportation transfer fare system analysis
= 3. Transit Benefit Equity Analysis =
- Analysis of transfer benefits by region
equity analysis index selection
4. Verification of the improvement effect of the transfer discount
policy considering equity
Scenario establishment, effect analysis, policy comparison
<Fig. 1> Research Flow Chart
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n|3l= Zol#tal 319 th(Chun, 2018)
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T B 718 FHAIC R AR, BV|= AA Bt A ae] AL 187 0]H, MUlA4E B
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<Table 1> Service Level of regional operation interval

Service Level Number City-County (minutes)
A < 10(minutes) 6 Anyang (8), Bucheon (9), Gwangmyeong (9), Seongnam (10), Goyang (10), Hanam (10)
5 = oy | 1|2 1) G U ongn (2, O 1, S 0 st ()G 9
C < 40(minutes) 5 Osan (23), Gwacheon (24), Yongin (25), Pocheon (32), Pyeongtack (39)
D < 60(minutes) 0 -
E < 100(minutes) 5 Gapyeong (69), Anseong (74), Yeoju (75), Dongducheon (90), Yeoncheon (92)
F > 100(minutes) 1 Yangpyeong (176)
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<Tabel 2> The Number of bus line and bus vehicles by region

The Number of Lines more than | The Number of vehicles more
Ciy Total 21, atiries b &) it nierval
line vehicle line (%) vehicle (%) (minute)

Total 2,219 10,447 424 19.1% 550 24.8% 18
Suwon 124 1189 38 30.6% 100 8.4% 17
Seongnam 79 102 2 2.9% 4 0.4% 10
Uijeongbu 64 263 3 12.0% 13 6.0% 12
Anyang 55 52 1 6.7% 1 04% 8
Bucheon 103 43 - 0.0% - 0.0%
Gwangmyeong 89 68 - 0.0% - 0.0%
Pyeongtaek 25 129 9 8.0% 15 4.2% 39
Dongducheon 126 666 11 20.0% 10 19.2% 90
Ansan 124 1,189 16 31.4% 27 6.8% 15
Goyang 51 400 7 18.9% 21 4.3% 10
Gwacheon 25 215 - 0.0% - 0.0% 24
Guri 82 546 1 12.5% 1 1.7% 14
Namyangju 99 534 27 31.4% 34 5.0% 17
Osan 35 197 9 36.0% 14 10.9% 23
Siheung 86 678 4 9.3% 9 2.1% 13
Gunpo 37 483 1 6.3% 1 0.5% 11
Uiwang 113 357 0 0 0 0 11
Hanam 55 631 1 4.8% 2 0.7% 10
Yongin 43 419 53 42.1% 60 9.0% 25
Paju 8 60 19 232% 32 5.9% 16
Icheon 163 351 0 0 0 0 15
Anseong 21 306 62 77.5% 31 33.7% 74
Gimpo 16 197 11 20.0% 23 3.6% 13
Hwaseong 68 918 20 20.2% 30 5.6% 19
Gwangju 15 267 2 12% 4 1.1% 12
Yangju 3 11 10 28.6% 10 51% 17
Pocheon 17 212 41 64.1% 59 22.4% 32
Yeoju 54 862 0 0 0 0 75
Yeoncheon 271 16 17 19.1% 9 132% 92
Gapyeong 11 145 51 64.6% 33 32.4% 69
Yangpyeong 201 38 8 7.8% 7 16.3% 176

Source : Gyeonggi-do Bus Management System (2021)

F5LTAL FEU BFDE 8FS FUS] HFLF el Aol oA WAt 832
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Vol.21 No.6(2022. 12) The Journal of The Korea Institute of Intelligent Transport Systems 231



AR S5 BARE AhEA =Yos wEew FE FHAS AL, wsddzeyt B4 28
AR A AAA EEAS SUs & 5 e AT BT 20049 48 AEAS TR HE S A

o2 2007'd 7715, 2000 A FfstHA A SsaaArt SEAT
TEH YeuT euAAE 95 A 7128 ST FIRF A, S5 Al 71w olF
G sl T ES 89S

skmrhth 10094 F7bsl AelulAeln, #saze] AAe 2Azke wES
o) 2 A1 BEE 7 S0 gEae ¢e Aeu.

Sl 432 57l wEFEIA ol8o] Thestn, S FEARES 2 74214

Lo

2
R

RS
ot
o
I
e

2
=2
8
rin
2
0
Rl
o
e
]

b
e
of g3
El
oft
rlot
o>
m?(_:
o
>
>
O?:“
tio
Ho
o
offt
%
lo
M
=
&
it
fE
oM o
of»
b
>
o dl
rlo
o
oo
4
-
a2
N
re
fo
U
{0
ere)

2
o X -y

N

of
o e

N oy

oy

o M o g
il
ol
>
=
Mo
aj
12
o
£
o
12
(o
o
rlok
of»
e
(o
=2
fuj
ok
-
inss

of Ly
ofy M
El
it
ret
of
mgl_;
(o
2
>
o
D’_?l_:
{0
Mo
2
&
I
riot
of»
ok
ro
=2
&
i
N
i
ok
=
[
s
2
lo
b
i
e
ofo
rlo

7] - AWM 29} AH7Bo S Al AA7| B S5EA tal] A7zt QAHAl
As7| = ettt

2009 FRE S e AYS FoFod 713l AE @ A7)
Shar Qo A dA7| B A wid VMR QI ST 46%

AN}
ok

lo XN
o
2
25
e T
do [z
mlo[%‘uo
Ol
ok
T
ol

oM

N

bl

o

o

:10

tlo
N

')

SHAA AHEA, A7% 30 Al - 7 dFRE Avls TS AT BRa, 24, AFaY
zZpol7F B ZAoE BMFHL B4 Y FY, FH, 4F T =AY olgAEe] HEA A YR
A, kAR 2 Yehgt ol 243 R4 tg diFa
of thgk 71Eel EAHQ FHZ 7|Fo] o, 44 B 7o E tEA HEHoof st A
Wi ok
g ] e 24 TAA &5 94] o] V|FEoE b T SFAF T 30% o] tiFaE Al
v 27} Al FEofok it} A7) AA A 22197 F 42470(19%), JEUS 1,0447H) 5 550T0(25%) 7} 30
o MiAA L 7 ALZ BEAFIE 30% ol WAt & izl A 9 Ay goe A

=]
gsddge Te 7137 Aves AoR dEA 7 defaizted i iR A A A E

el
30% o1 MANA Aol g Be RE A4, M, XA 5 MR Aelw, 0% o4 MANE &
A Aol gl T B, B, $HOR A §2Y wAol Be =4 Aot
% 24X A BSREAD ol R Dol FsHAR, MEY Age] A, BLHEAT
ool B4 314 Raks A7 WS Aot

232  PURTSSL| =27 TI213, M62(2022H 129)



3. FI|x 5ol SEY BN
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EHZEA ] 30 o]l Ao oS aBskA 4L, A8 FA vFHA dsHEANNOR YA
308 ool A9 o] AL 0F TANAH OF 94 Aole] A%, J T FA F 3080l At BAHE
W2 Qs Shso] AAEA X Ssdds A Xte A9 BAgT

R BN U] BTl BASA ol B4 B B3 S0 neL FsulddLolet s, 8
sHE Y JF2 wEIIE 289 JIEIDE o] 838t Y ARLAA StAF F, 30290 Ato] st g
sage A 23 95 FRaTe ALY 7150] e ARE A=A

Gshld el S 7€ ST TH Ssnldd AT ¢ the| SsnleE FHF HlEo|h

A BAANE AR, 19 7F B0 EEo] b e R PPOT (0% FFOE BAHSY
T, BeuldEo] g Fe e Agor B4,

SANAT Bzl Ade] A9, Muls 52 Aol AYHE LA 0RO Yoy o] g5 #
sHES we Ao s Uestal, 4o ¢ AHlZ F Foll dldste 176222 o] 8449 60%7} SHsH]
FES e 2107 EAHIT <Table 3> MEH 3714 o] 71 2o ghFulg e go] 2 Z10=
B} eR0AT Bend e WAVl foloH, B F12 BEHEAT Hgo] BHAY Ao B
deth LA B S-S e YEY g FU FLHEANEG FHH 2L s W
Ae = AUtk
<Tabel 3> The Status of Transfer fare Benefit Rate by Region

Ciiy Operaﬁ.on interval e Lo No Transfer fare Benefit rate

(minutes) 1 day the morning peak | the afternoon peak
Gyeonggi Province 18 B 22.5% 13.4% 16.1%
Anyang 8 A 17.0% 9.2% 12.4%
Bucheon 9 A 20.0% 11.7% 13.9%
Gwangmyeong 9 A 28.0% 20.1% 18.7%
Seongnam 10 A 16.0% 72% 12.9%
Goyang 10 A 24.0% 17.2% 15.7%
Hanam 10 A 40.0% 24.7% 36.1%
Uiwang 11 B 28.0% 13.4% 23.7%
Gunpo 11 B 23.0% 14.0% 15.0%
Uljeongbu 12 B 30.0% 17.6% 23.3%
Gwangju 12 B 27.0% 16.3% 19.5%
Gimpo 13 B 29.0% 15.4% 21.8%
Siheung 13 B 25.0% 13.9% 17.6%
Guri 14 B 21.0% 15.0% 14.0%
two 15 B 30.0% 19.5% 19.3%
Ansan 15 B 21.0% 12.1% 12.7%
Paju 16 B 27.0% 17.9% 18.2%
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. Operation interval ) No Transfer fare Benefit rate
Ctiy . Service Level
(minutes) 1 day the morning peak | the afternoon peak
Namyangju 17 B 30.0% 20.1% 20.6%
Suwon 17 B 18.0% 11.4% 13.8%
Yangju 17 B 22.0% 14.4% 15.0%
Hwaseong 19 B 23.0% 13.6% 17.3%
Osan 23 C 29.0% 17.4% 22.8%
Gwacheon 24 C 32.0% 13.9% 27.6%
Yongin 25 C 26.0% 16.8% 18.3%
Pocheon 2 C 43.0% 23.8% 40.4%
Pyeongtaek 39 C 33.0% 24.2% 27.1%
Gapyeong 69 E 51.0% 32.6% 47.3%
Anseong 74 E 45.0% 25.9% 49.9 %
Yeoju 75 E 40.0% 27.7% 32.6%
Dongducheon 90 E 39.0% 254% 314%
Yeoncheon 92 E 46.0% 37.4% 29.9%
Yangpyeong 176 F 60.0% 45.9% 46.3%
(2) etsoiEig
<Tabel 4> Transit-related tolls and transfer benefits by region
Transit-related | Transfer benefit | median income Transit-related | Transfer benefit | median income
Ctiy fare fare (ten thounsand Ctiy fare fare (ten thounsand
(won) (won) won/month) (won) (won) won/month)
Suwon 1,875 1,133 372 | Uiwang 1,676 1,146 363
Seongnam 1,792 1,189 353 | Hanam 1,827 1,267 331
Uijeongbu 1,664 1,197 294 || Yongin 1,946 1,430 371
Anyang 1,628 1,223 356 || Paju 1,911 1,151 253
Bucheon 1,573 1,277 306 || two 2,001 813 224
iwmgmye" 1,545 1,307 304 || Anseong 1,724 L114 216
Pyeongtaek 1,800 L,115 316 | Gimpo 2,039 1,004 291
fongduc}‘eo 1,737 1,114 271 || Hwaseong 2,066 1,068 392
Ansan 1,743 1,188 331 | Gwangju 1,960 1,010 301
Goyang 1,736 1,609 425 || Yangju 1,749 1,099 332
Gwacheon 1,573 1,256 494 || Pocheon 2,324 876 234
Guri 1,652 1,206 353 Yeoju 2,181 772 234
Namyangju 1,894 1,100 341 || Yeoncheon 2,022 834 180
Osan 1,896 1,096 333 || Gapyeong 2,337 867 224
Siheung 1,749 1,136 365 || Yangpyeong 2,073 761 273
Gunpo 1,624 1,322 361
234 DURTSYL=ET M217, Me62(2022H 129)
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Characteristic
vertical
vertical

horizontal
horizontal

5.25
1.57
0.36
0.19

Range

-0.75
-0.47
-0.16

0.11

Well A=

[e=]
==

4.5
1.1
0.2
0.08

=
Max.

o]

1.17
0.45
0.11

0.04
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Ao a8y Y A
o7 XA

[

2 43
Standard Deviation

R

B4 A

Indicator of Equity
Operation Interval
No Transfer fare benefit rate
Transit-related fare
Transfer fare benefit

<Table 4> Equity Characteristics according to Deviation Ration
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<Table 6> Scenario Settings

Scenario Direction Effect Analysis Method
*
Scenario 1 1-1 Morning peak D Comparison before and after implementation
L @ - Use Side
Transfer effective time o ansfer benefit ‘A
. . - transfer benefit amoun
30(minutes) — 60(minut
(minutes) (minutes) 1-2 Afternoon peak Qe - Transfer fare benefit rate (B)

- Government Side
- Transfer financial support (C)
- Operating expenses

@D - Operator side

2-2 Afternoon peak @ - Loss of operator income (D)

* (D Departure from the metropolitan area — Arrive in the City-County
** (2) Departure from the City-County — Arrive in the metropolitan area

D*
Scenario 2 2-1 Morning peak o

Transfer effective time
30(minutes) — 90(minutes)

FHA PPAE st dFus AH2TEd L3THA] 3020] o]} o R S-S X we Y
870 Al - IRE e FEATS AT/, P BT LHEe A, AluEe 12 A3 135999 9
2 g ago] ks, AR & 72999 2AsH, SsHlE

<Table 6> Effect Analysis Results

Traffic of no Scenario 1 (60 minutes transfer valid) Scenario 2 (Transfer valid for 90 minutes)
Division transfer fare
bere A B C D A B C D

Total 27,612 13.5 12.9% 6.1 72 28.5 24.1% 13.1 154
o 1-1 996 3.23 7.6% 1.48 1.74 6.70 15.7 3.06 3.63
1-2 1,015 3.29 9.7% 1.51 1.77 7.13 21.0 327 3.86
@ 2-1 968 3.29 12.3% 1.44 1.63 6.57 259 3.05 3.52
2-2 1,114 373 14.6% 1.70 2.02 8.14 31.9 372 441
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