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PURPOSES : The aim of this study is to analyze economic effect of bike-sharing after its introduction in Korea.

METHODS : This study reviews current bike-sharing situations in Korea and other nations. We conduct surveys on bike-sharing system's

bike usage patterns and economic benefits in Changwon and Goyang cities where public bikes are the most popular in the nation. Economic

benefits are itemized after reviewing relevant previous studies. Then, the survey is implemented using the Contingent Valuation Method

(CVM). Then estimated benefit is compared to the cost which is necessary for bike-sharing introduction and operation.

RESULTS : Using the average WTP per household, the total economic benefit of bike-sharing is estimated as much as 1.75 billion KRW to
3.75 billion KRW in Goyang and Changwon city. Using estimated benefit, economic effect of bike-sharing are calculated as 0.69 and 1.00,

respectively.

CONCLUSIONS : The result of this study shows bike-sharing could be useful economic policy in Korea. However, economic effect of

bike-sharing differs by city.
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Table 1. Cities Operating Bike—sharing in Korea (2012)

Year of No. of No. of
Introduction Station Bicycle
Seoul city 2010 43 440
Busan city 2010 15 300
Ongjin county 2010 1 25
Daejeon city 2009 20 200
Suwon city 2009 2 30
Goyang sicy 2010 125 3000
Danyang county 2010 2 40
Gongju city 2010 3 30
Asan city 2011 1 90
Buyeo county 2010 3 90
Yeosu city 2011 16 200
Suncheon city 2009 16 226
Changwon city 2008 230 4,630
Jeju city 2011 6 72
Rl SFAAE FoHL Q= FUAl, LA, o
AAe] SIAH S B LA AL o] 9,399

Table 2. Operation Scale and Usage Ratio of
Bike—sharing Program by City

Changwon | Goyang | Daejeon

Population 503,000 | 950,115 [1,518,540
No. of bicycles 4,630 3,000 1,000
No. of usage/day 9,399 5,537 1,295
No. of usage/bicycle/day 49 3.8 6.8

Source : The Korea Transport Institute, Changwon, Seminar on
Bike—sharing Policy, 2011,
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Table 3. Oversea Cities Operating Bike—sharing Program

Paris | Barcelona | Lyon Montreal |Vancouver

Clear Stationnement

Operator |JCDecaux JCDecaux TBD
Channel

Montreal
Population| 2,153,600 | 1,605,600 | 466,400 | 1,039,500 | 578,000

Bicycle | 20,600 3,000 3,000 5,050 3,800

Pop./Bicycle| 104 535 155 206 152

[ =

TEARA ol gHel B AFE AHEW, 3
FUFAFHQ011)E YA FFAEAR] 7 ZE Q]
ol g3y el, &, o83l FHAL, o)A, FEA
A7 2ol A o] gAtgol s ATk
1, Lee(2012)0l1 4= A1 9] FH]A}e} T1GFA] Q] 7] 22
95 Qe R o] 83lg 59 ol &Y E vl A5t
qick. olet 3 FFAEA o]gol mA = FFalol
gt A= (Kim et al., 2012) L 23] %2

olr,}

=9 A& 4 15,%"%"Vﬁ74—451%“}1%
Aol e Fa2 Azl
Shaheen et al.(2010)2] A7} %E} V\ﬂEH—rEi 4*ﬂ
W7AA] o] FFARAA WATES ARl FFAAA
2 Qg AM, AA|, 24 anE gefsilh s A
AALE sto] 2 Tof] 3% A2 Yang Tang et
al.(2011)9] oA+ Beijing, Shanghai and
ST A 7 WA A T AP A
EYdH 37 EAE o2 FEAATE T8l vlA]
= s BHsAT. dEo &dFA ol ot

government—Led Model’,

%

Hangzhou &

‘Manufactory
Company—Led, Government Aid Model , and
‘Private Company—Led Model 522 &3l &
SAAA ol &2 Foll de #4=

Catherine Morency et al.(2011)2 Z2E&g&
QE I Qe FFAAA BIXIE tHdos &

_110

oK
oK
of N,
2
X
©
op
ol
e
©
op
.-
T

BIXIO| thet o Atollie= dF
BA%E 53 IBAU olgate A
=t 250m oWl &
Asl 487t B A
Fuller et al., 2011).

7%71 9—%5 471 7&
Apeb 2t YRS B
of 3¢ ol HE3| AHAE BHEE WK
A= A S AL 7L s A
3o mﬁL X}%XM Hlmk‘ﬁu} 4784 %5 ZaRoRs)
B

i)
2
EI
= '|"
é_‘l‘
01
ol
o
i
&
il
Qi‘
[
o,
FUWJ

al. (2005)01]/‘1L 19984 ©]% 9] Recreational Trail
Census Report A7} £ 128 S8 =A470=
woll 4 )% jH el A} Fol ol AU/ R A
o ot vlg—wo] A Sasiolct 1 2k A

AT AHA /RS HE&DE o] &ol= o 285+ ?iz}
H]-§-2 209.289 (714 E §-A|- H4=H]§ 59.28E ¢,
7] 9l o] gu]§ 150293l BHH, ARl dlg dd
e A/ Y MDA ol 8T e Mi oo o7 H
Q %

of digt FAE 1.08

2] st ks As ulghtt, 53] ol2|gh v]-8—
Hol vlgof it U EE BAg A} 1.65~13.402
2 BAEo] A/ EE AL AL ATEdA 2
d A4 S Algdts Aoz F4 =

B ABA A7E B S8 o8] e A
A7) oA} ol HE 1% BT WS LA
Bt BAAT S8 o84 ] KA of

SAES WEALRRE O] ARl 0.030]4L, ¥

-HM163 M= 65



A 5 1L HeRRE Y] ARl 01839 il 3 SAAAES oAHEg A Al BIAA Hej R
AR ol gel W AP e 12,4602 Uy A7IHoR Z8EI Yt & =A% TSNS
o & AAA ol 8ol mE AFEHAE 12.460] aE FAAA o8-S ARSTHAEE ohy et 24 e
AoE BAFHT B3 vt2AEYA 2dA ol& & HARTIAE Zgste] e FUAl Y T
°ﬂ ‘I]rE oldatea WS At 9,06280] AT A AAH ) Hgo] i A 24 9
2 24 E A af -85t &-8d 4 ki AeEr.
Seelensminde(2004) 4= =2 g0]9] 87 =A] e CVME SEAH SJAte] B 2AHE Fafl &
(Hokksund, Hamar ¥ Trondheim)ol| ¢+ E3/x & SAst= PHOE Fadat A=dol gk &4
A7 AGER YEYAY - 245 st 7 AVIE + . ARE CVMe W84 a4
o, HolgrmomE AR e, ARFNREY, (Content Validity)2 #&o] St} & CVMel] ¥
a3 AEAelA B B ARAR £ Aol AT 7S AL ST 5 A=l wI AR
w2l EAskE o RHlg AaEA(Hr|ed W 25 F)  olfhl & & AR 9, 2012). =8 9l = 9
T FAE AAaEY] 5o FES oSk #4E AAT XJQOH’— o A e 2R AE dA
34, A7 AEER HEYAY] FAHE EHHI Ar] 3 Ye AEFTH AEAF e e, Jeju
& Hokksund®| % 5.09, Hamar®] - 15.38,  &AA ] U3t A&ie the ASS FaAAF &
Trondheun«l 8-F 3.942 A . © WO Y S& Edet HEA A 24 U
ZIAAAL AR BAT BEE ArE spre  EEOU ARRA S S a4 RS CVM
(2013)9] A7} Qe BEAAAL We] 24e g5 O WEAH FEdE =Y Aol oY A Heles
RS ettt SARE(2013)9) Al Tagd  EE P & Zlolth of" ZHSA o] FAEAF
Aol Wolg 24T 4= gl OVM WHES el (True WIP)E 54T 4= lohd 7L W2 fasieha
LA S Ao R SHe AZE Ea Aty wpy T 4 e Aotk HF CVMe] FAEAE S
29] BEISAS BolFgth ol 2 Ao g T T e A fle AE B A2 e oo o
AF8.(2013)9] ATFoA] AAE Hol=A upHze A OlARE THIAA 9] A& ALe oA AR oLt
slo] TOFA] & A o] Wl =AY A =0l La7l= AIRARCIA BEE AdAE
gmel 34 FRARAL w98 A oup gy P ATEHSE WIPS &8s CYMAT}
ShobA 22l 49 477} 220 o=l ek S AR SAANG =S P Aln we sl
Do Qs pEAAA oladst 1 sjEie] djat tHGeorgiou, et al, 1996).
%qg oz 2yEglon AR xpHA o] i3t Mo og] A5l CVMANE thE HHAHIMS
& AT AL Qo FEAAA Ee] st o AT BHEk Mk AFE s CVME
JL Bzl ARolr} B djl maxpAA e A AHESte] AXME 7HASA ATt o g HE AR
o APHon BAs T A4 lsA stee oet Aap  WEE RE EA o= K sk o tiAIH O R Bl
4 Agdhs Zuol 71zd7el 2ol 7} ot o EHE wEUATGL & AT (Jakobssen and
Dragun, 1996). °|2{gt Bl -5 CVMO| H|-§—
A2 A oA AEA o] Ego] & ukgt 7HA A E
3. SEXHA NN EME glst WHE ANE 4 e WREolge dafe AT & 5
3.1, MR U= oAt
3.1.1. HOIRH s My
B APAAE FFAAA A2de) AAE ey 312 JHRIFE HheXist 28
S 9Jal HIAAA 7HR2AL Q5 7MY wo] EgET TEARA ALE B Hgs 93t A=At &
Qe AR ZMASAUCVMS Hgstaat gy, =2 A& A% A DARA 7P didAstel ofef it
AR AN SAH S B AHE7H] B vAgTEx ZPIAIEE RS 2 Aol o] e A
of gt Bt ABANE FAeke d glot EskE  HAEE S FIAUA ALH AAYES
T 9e) BEHE AEdsrIHezA Sl thek Table 49k Zo] AAB AT SaAA AlLd Hele

66 International Journal of Highway Engineering - Vol.16 No.1



W
L
=
o,
o 2
re
19
=
S~
>,
ol
flo =
e
19
o
U
-
| AL
ol
R
i)
-
_2‘4;"4

K

Moz AN WIFRS o FH AU (FHAN
e U 0|5 AR BE), ARSI WALE S
A3 AUFA B AR 0§72 W DG A
FRNHZFIE g4 B TR 5 587 B
Mg L) BB FHAGON A)A Hegne B
A W7 09T 23704 W REEH L), B
AH AT 2Bl W A o] §4 Abn
94 74 D AGHA BHG BYOGHBEY 5
o FEstert

Table 4. Benefit of Bike—sharing

Individual Benefit Social Benefit

- Benefit of Mobility Improvement |- Benefit of Environment

- Reduction of Travel Time Improvement
- Reduction of Travel Distance - Reduction of Air Pollution and
Noise

- Reduction of Traffic Congestion

- Benefit of Accident Risk
- Reduction of Pedestrian/Bicycle
Users Accident Risk

- Benefit of Health Promotion
* Promotion of Stamina
- Reduction of Medical Care Cost

- Benefit of Travel Cost Reduction | — Vitalization of Regional Economy
- Reduction of Public Transit Cost| - Job Creation
- Reduction of Parking Fee et al.
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Table 5. Overview of Goyang and Changwon Cities

Goyang city | Changwon city

Population (2011) 961,239 1,091,811

Area 267.31km? 747 21km?

Population Density 3,596.0 1,461.2

GRDP(million KRW, 2008) | 11,174,156 | 27,988,756

No. of Shared Bicycle (2012) 3,000 4,630

Business Model of Public+

Bike-sharing Private Public

No. of Cars (2012) 326,656 563,125
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Table 6. Sample Distribution by Subregion
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Table 7. Average WTP in Double Bounded Model
(Goyang city)

The Average WTP

No. of No. of

ST/ Households| Sample

Goyang city Deogyang—gu | 128,332 120

(306,701

households) llsandong-gu

91,014 90

llsanseo—gu 87,355 90

- 300 samples

Uichang—gu 87,614 70

Changwon city

Seongsan—gu 83,255 65

(376,075

Masanhappo-
hOUSehOldS) asanhappo—gu

66,437 55

Masanhoiwon—gu| 78,072 60

: 300 samples
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90% confidence interval b

5,701.9 KRW/year
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Table 8. Estimated Total Benefit of Bike—sharing in

Goyang City
WTP of each No. of Total Annual Benefit
Household (A) Households (B) (AXB)
5,701.9 KWR/year 1.75 billion KRW
(5,127.7~6,342.9) 306,701 (1.57~1.95)
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Table 9. Average WTP in Double Bounded Model
(Changwon City)

The Average WTP

C* WTP
t—statistics a
90% confidence interval b

9,981.6 KRW/year
16.35***
(9,043.0~11,070.5)
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Table 10. Estimated Total Benefit of Bike—sharing in
Changwon City

WTP of each No. of Total Annual Benefit

Household (A) Households (B) (AXB)
9,981.6 KWR/year 3.75 billion KRW
(9,043.0~11,070.5) 376,075 (3.40~4.16)

u.§-< crofof gt 2ot $¢)
| 4 el =) 3ot

fll

e
H1
ey
o
N

Boll TY 5 9 AT BA gov] AR Fr
SHI Qs AL 57t uh S Hof S Aol 71z
7] g ulge] 9jFE o] gt SHHE k. o)t A

Al = SEAAAE =9

ofi
H
_‘>i
Q_l'(
i
o
Ir o

g Ao|rt,

7|E AHEE B FUAY] A9 F3AA 4,60049
ol o] 5] oF 1209 9, 9wl A7k oF 409
o] 281l glon kA9 Lol 3,0009H
Iof| -&u] oF 1159 Y, & Azt oF 30 Yo &
QI 9k, o] AJAAEH] Lo Z27|7dhH] Fo] &
3 | BEAAA AR 2ol A|uE AA ol =
Egho] B|7| o2 FHe EAsto] AA 2= o W H]
WE 7Hs = Sl
To A B8-S 2ARGE Hlof| oJat 722

= .
Kto] v §-2 AT 4 9k 847} 2]

o
Ao TEShel FEUS % 29018 AU

475 4§ 21 82 ek,

A S O] 2 AHoA, A A, &GAE, 4=
2lAlE], 7| R Uro] AMAStglon YA 7|8
5,15490F 91 4] 7]%-2 8 0927 Yo7 A5
ot A= A AL et LPA QIERE
Soto] 197t 28 HE fARHIE APgetglon 11
FAl 71,7789 ) AUA] 7] 254597 o

2 3

70 International Journal of Highway Engineering - Vol.16 No.1



0.69, A9 B/C= 1.0002 EA=2
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Table 11. Result of Economic Analysis
(Assume 10 Operation Years)

Goyang city
B/C 0.69 1.00

Changwon city

Table 12. Result of Economic Analysis
(Assume 15 Operation Years)

Goyang city Changwon city

B/C 0.73 1.06
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Table 13. Sensitivity Analysis by Introduction Cost

o} Holo] Wsto| ule} 19kAe] B/CE 0.55~0.82
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Table 14. Sensitivity Analysis by Operation Cost

Introduction Cost B/C

—20% 0.73

-10% 0.7

Goyang city 0% 0.69
+10% 0.67

+20% 0.65

—20% 1.06

-10% 1.03

Changwon city 0% 1.00
+10% 0.97

+20% 0.95

AT o Wsto] ubgl 1FAY B/CE
0.80~0.60, A4A|9] B/CE 1.16~0.887}A] #3543
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Operation Cost B/C

—20% 0.80

-10% 0.74

Goyang city 0% 0.69
+10% 0.64

+20% 0.60

—20% 1.16

-10% 1.07

Changwon city 0% 1.00
+10% 0.94

+20% 0.88

Table 15, Sensitivity Analysis by Benefit

Benefit B/C

-20% 0.55

-10% 0.62

Goyang city 0% 0.69
+10% 0.76

+20% 0.82

-20% 0.80

-10% 0.90

Changwon city 0% 1.00
+0% 1.10

+20% 1.20
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