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Bike Transportation Activation Policy through Carbon Emission Trading
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ABSTRACT

OBJECTIVES : Currently, the market for carbon emissions trading has been increasing. In Korea, it is known that traffic mode rate in bike

transportation is low. However, if bike transportation system is encouraged and the traffic mode rate is increased, it would be possible to reduce

carbon emissions through the trading market. In this study, a practical policy to activate the bike transportation system in Korea will be

proposed and verified.

METHODS : Past studies regarding bike transportation system in international and domestic metropolitan cities were analyzed. Moreover,

detailed reviews on recent carbon emissions trading market were performed. In particular, SWOT analysis on the bike transportation system in

Korea and policy topology analysis were conducted.

RESULTS : Based on the literature reviews and SWOT analysis, a new bike transportation policy was proposed. Several actual plans to adopt

in Korea were proposed. In addition, a new bike transportation policy was analyzed using policy typology model, and a business model related

to the cost of implementing the system and CERs were also proposed.

CONCLUSIONS : 1t is concluded that the proposed bike transportation activation policy and several practical plans to connect CERs and a

business model including bus, subway, T-money and bike riders to give some incentive were effective and reasonable. It is desired that this study
will help Korea to get CERs through bike transportation activation in the future.
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Fig. 2 National Bicycle Road (Korean Transport Institute,
2010)

E3H 20149 69 e-Uekx] 3z YERE AHAA =2
HAZH A W A% Table 13 2t}

Table 1. National Index of Bicycle Road (National
Statistical Office, 2014)

Table 2. City Bicycle Infra (Summarized from Each
City Bicycle Homepage)

: Public | Education/ :
City . Parking | Insurance
bicycle center
Gangnueng - O -
. 556 )
Gumi (218 free) O 30 sites O
Gunsan 100 O 76 sites O
Onnuri )
Suncheon (135) 27 sites O
U-bike .
Asan (50) O 11 sites O
Pedalro )
Ansan (3.000) 101 sites O
Jeungpyeong - O - O
- 190 .
Jinjoo (140 free) 3 sites O
Nubija . O
Changwon (5.600) O 249 sites (registration)

Year 2009 | 2010 | 2011 | 2012 | 2013 | 2014

Line |4,647|5392 5,792 | 6,383 |6,969 | 9,374
km |11,387|13,036|15,307|17,066|18,281 | 19,717

Total

Bicycle | Line | 471 | 622 | 599 | 932 | 1,015 | 1,001
road km | 1428|1841 2353|2975 3,222 | 3,099

Combined | Line | 4109 | 4687|4764 (5269|5766 | 7936
road km | 9,770 [10,960|12,534|13 432|14,233| 14,912

Bicycle Line | 67 83 | 126 | 190 | 188 | 251

line km 189 | 235 | 420 | 659 | 826 | 613
Bicycle | Line | - - - - - | 186
referred Kkm - - - - - 11,093
EAH e~ A E(www.index.go.kr)] F T2

S B 20149 105,673kmE LERL} Q13 Table
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Table 3. Public Transit Split Rate of Top 10 Cities in
Korea, 2012 (KOTI, 2012.3)

Sang | Nam |Yong-| Bo | Ui |Sun—|Dam-|Ham-| Seo—|Chang

cty —joo |-won| duk |-eun |-sung|chang| yang | yang | chun |nyeng

rate

) 139| 88 | 815| 735|729 | 713 | 689 | 664 | 658 | 6.14

- digH xe= 3



Table 4. 9 Public Transit Split Rate of Top 9 Cities
in Korea, 2012 (KOTI, 2012.9)

Pqnt Gang ui Gun | Sun Asan | Ansan Jeung Fies Chang—
city |-nueng -san |-cheon —pyeong won
rate

®) 167 | 188 | 273 | 113 | 080 | 226 | 493 | 301 | 197

Table 5. 9 Public Transit Split Rate Cities in Europe,
2012 (KQOTI, 2012.9)

Nation City Rate (%)
Houten 44
Leiden 33
Netherlands Groningen 31
Amsterdam 30
Zwolle 30
German Oldenburg 43
Munster 38
Denmark Kopenhagen 35

g7F 78 w3, 20124
Ae A BAEYAT
XW 744 H5uE SHEEES 1.97%2 20124 A
Aat Bk 29 22 $220 202 vyt 1y
U 2 YAl ool Aof =55 YAl s
THEEES 6.8%2 W 2A G5
et ol2igt HoflA A A o] &of Bt
He 7HE o R FA49A A&d dart e zﬁfl
= gk
E3H Table 59 WFEHE 30%5 e 7H &A
5 B, UEHET} 57 BAR AP A o]&o] 7HY
G3}E o] Qe Ao R Yeston oA =g gl
st o] = AHA o]go] EstE o] Qlrk=
e A Yo = g%}ﬂ AAA Aol A, 21z
2te] A4, A aS 9 Ayl Fo{7h mf - =2 AS
ANOR Awo}: HR7} wf - =},

2.3. =L xpH71 ol et SWOTEA

oF Aol =ie] AbdA == gl o] gERte] tiE &
e BEdi2 AT Zhe A 2] veke] g
o] Agol tigt SWOT #412 =343t Anh= Fig. 3%}
7

¥
=]

_g

Fig. 3o Uehdl vpe} 2ol 2] yeke of 70%7F A
AAGLR Fo] FJAfoll FHoFet AA olfof o=

- Slope, Rain, Snow

+ Promotion of health - Relatively slow

. Eco-friendly ~.| transportation
- Causing fatigue during
- Zero-carbon(Bioenergy)

.Allagesam_l% . stmgﬂ.

long time operation
+ Low incentives of users

- Vulnerable to theft

~ > ep

=

i 4
- Lack of pﬂk‘mﬁss
\
\
- Bus — Metro Transit

(Cheaper rates] w‘s

L g - Egn Mileage

.B&ycle infra-building of
| governments
« Landmark facility

- Risk of accidents

- Needs storage area

Fig. 3 SWOT Analysis for Bicycle Transport System
in Korea

o] 91O} Table 59 EAIE Follt b Fol = A4
A8 clgstis Ausel Y Aoz daA . &
s, 92 Uetel A9, ShHARS) HeTL RS 44

A AAAIAZ 0|87 ARAL BauE Ao
] O BATO R FAYOE B ESS F 4+ YL

B oty Yol Y&k F7HAlE 2 =
&ol 2 4 Ut} 3 FAEA9 A4, WA-Asd

57} o] ShFIE ey o] A £ WL 9)
o—] Z}X‘]}] 01_9_ i]—/\-l:c}j.oﬂ 7—131%0] EE _/'\_ 9)\1;]—1 p\dged
% qlovt olefat Bl Ago] AL AAE B,
T AARTHE o 2 4 9k Ths Aol

3. BIAHIESH S HARH XA 2

Jon

2y

ARAAL SaE 2o B4 BESTOR 8
2 34 DEST 0§ AAAR AHA
ajERE A5T 7Ps Aol Et ofee e

o 20054 J—L’E—V“i o|F AlZtH eaHjEd

i)
Hrﬂfi
2 o g

X
£ W

=2

4 International Journal of Highway Engineering - Vol.18 No.6



usual) o] 37%S st BEE 201549 129 21
2} 7| B oFF Al 3 oﬂ xﬂg?& E =g
ol Hedste] 2] ke ghauiEd Az 2011
d 49 129 573|904 oAH F 20159 19 19+
Bl AJZHE b gl ol2jgh Q] of 7l Lof|A] ehasnf
ZA AAl el cheket iAol A7) = o] go
o o]ggt o] &2 Tz 20104 119 oS Uwdn
st o, AFgALE Ao A9 F4- Hl%@ d9,
F Aol 23 AN L] AAF 2 AR
2HT 398 Al A nheske] 20114 3¢ 4
ol 25 AAJstGT ofo] we} 2011 449 =731
o] A9 9] A4S AA 2015 190 AAJeH= Aoz &
2 EE AAYS OE A GRS et
it 20159 1€ 1t 19hY, 1Y W
2 Qs g2 wiEd HES |EeR
#7h AZE o]F 2016 39 FA, wiE
F7F AR g%ﬂ 0.2% ¢ o= AdfEs Yz v
Hlgh Ao}, o= 20164 5¥9 HijETFo] HFAAR
Asle Mt fdats g wiEde 77t o
o Bk opu e} a9 Al E Aol E5|E o] wie
71dol WiEHs WeAl oL o9 s £4
ol 2pcte A wfEH Azt OIEOVIXI o= acldl
o7 getdEnt, 1y, wiEd T3 a3l ob
}Z%OI Aol Al T Al WHQ} Ze AA

A =

@ ol & 7HA] et El FASo] BT
bs Aol Bk B9, wha g 3 gl JR
7hge T o] AR AFEE A EAS
Ad2 A B2 A0R FooA AdEn 9
L Agoltt, wehd, uEhe s FFOE PUHE B
HlEUY YBE AYES PAAE H2 fE 20| T
A 202 A AREA FolT 4 G A=

w o] asi,

3.2. F™MUAHIME FIME B2
200549 WEOFA A Hogt ga AHAY
(carbon offset) 52 33l A 7WAA Al (clean

development mechanism, Kyoto Protocol 12)]A]

£ /M4 AFol S Eolok attt, o)A, #7H4Y
Aol ol Abglo)E ehaujE Hujsolo] glglrhy

AL AT 5 G ASE Tl ek 2k 5
tolrolo] glof Helg dyshe 4

ole} pelalA] 2714

0AAH 274 A%

[¢)
CDMAIS #8312 ulo 218314 egke uhe) 7
ot AFA BAel §g ALl F7Hel flt

0= P Z AR FHlGoIA B HE

3

[e)
o A%k gro] wholuj2el Aol F7H4o

£
rir

R
us)
=2

PO PO

[¢] = s d = E
FHEOA A7 o8 o2 HSH i Tl
)& ARk gho] upoly At Ae-ofli= F7Hdo] §iA #

owsllof gt 2714 A3
A2 Ao w2 A
o] BAR sl AAGol o= CDMAIYE S S35}
.]
¢}

2] ok AL 271
OAFE] UNFE o] T F7HY AF

ofd Abdell AEH Zlgolu 3ol Ade FA3

L /\]-@Z]Oﬂ Ohﬂ-;—(—igi &O]‘LC“ 710_('13;_‘. _%__7],/&—]0] %-‘A‘Iff 7/_1
oln
=

ol W& duE ), FA Y A~ Olﬁ

Htk2o] 99T0] AL A}E] olubA ,\JﬂLoﬂ o
[

B AT A haujE 0] B5o] 7Psstehs 714
5 AREg AN

o
o
)
il
it}
o
i)
>
ut)
i
tlo
N
rT;,
P,L
2
o |

4.1, EIAHIEH 7{2HE Ta{st XM &5} H|
EL|ADY

201449 WA= AFA A o] L BA3lo]| T3t HE A3

TFRCHAYA R #6835, 2014, 4.29)° oJstH #AHA

Er2elE =2 - M8 HeE 5



7] 53 Tsto] A= HEEE, Arehg, 7]
€, 7IE2 F2EY ol AA HA/LAx2FT Y
o= FEY = Urh oA AGe vhef o] '
& A7t 7hsd pEoR AAAS 26
HelAe B4 LAR8& A=staL ARdAE L7
ddise 347 S HHo] Fig. 49F o
g7 AAA FAHoRE A ooyt g}

oX

Digital Maj RFID system
k1 e i
i g

ol 7 WY AHARO] MBS F3) AA
=
o

Azt o) FsbA AL B HFREL 0
ES HAL S F Bask oo w9

ERL S| AL BLE FEA ¢
A

1w ¢}
& A BEIY BAUOIA O A 'l A s B

o

Fig. 5 RFID's Use for Bicycle Monitoring

A7 s T gauiEdes I5s] S
A ol @& RFID7I5< o]&ste] AdA o] &
= &l daHiEe] APENES A5E e AR
7F dgsitt, dlg 50, AA ol&of WiE T4 A=
oF GO RA Y] TG o gAY AR i
£ 4Sote AR, e 4AE AT =+ e o
AR, diSiE o84 F7E dASE & e oA
AR & S 7 Uk o), A o]EAket AR A <
olFE I ATt st o] F s 2T ¢
Arejell drtehd e 7o R o A F5A
7h eRbE 2art Sl FHT AT, A, AEAl

LA ARgo] 7HASE o] 5 S T|He] AHA T
2A7} AAH D 9o 20164 1Y 1990 A &
A AAA SEAE ZHT MEL AP Aol 2017d
8 AgE AL 7oA oZ3 vt 9Tt Fig.
62 AT ARASEA AHARF O] 9] AnfEE

shHolt},

Sangju Bike Guard

°© @ O

Bike guard My Bike Registration

&

Certification Stolen Bike Declaration

O&G6

Ownership change  Neglective bike ~ E-Community

L

Sangju Bike Guard

Fig. 6 Sangju Bicycle Registration System

4.2, XAH7 &YEE fIgt SO/WO, ST/WT 3
Mt

% A A A BASE 9IRE ARA SEA Y

EjY A AEo] A FEET Fig. 39] SWOT 447}

£ Efgi& SO, WO, ST, WT HF=0] 7H5ske] ot

23 2o BASHo] £47 ask Urk

I

d

6 International Journal of Highway Engineering - Vol.18 No.6



Table 6. Bicycle Strategy based on SWOT Analysis

Use of bus & subway with
CERs(Certified Eco-mileage

SO |emissoin reductions) | ST |Bicycle insurance

Trading system Visiting safety education for
bicycle riding

Bicycle parking facility
Bicycle lift in incline
Electric bicycle

Snowplow for bicycle road

Eco—mileage

WO Bicycle highway

Other|Bike delivery service, Traffic congestion levy
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