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A Study on the Evaluation of Traffic Equity in Nanum Car Service
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Abstract

With the recent economic recession and worsening of environmental pollution, shared economy has emerged as an
alternative solution. Corresponding to global trends, Seoul City, in 2012, declared “the shared city of Seoul” project to create
social value for sharing goods. In February 2013, Seoul City launched a public car-sharing service, called “Nanum Car;’
in cooperation with private car sharing companies. The private sector dominated the car-sharing business; accordingly,
rental places were arranged in high demand areas. However, after Seoul City partook in the car-sharing service, it became
important to improve traffic equity for the public. In this study, traffic equity variables that can define the characteristics
of a car-sharing service were determined; additionally, data related to the exact location of the “Nanum Cars" and the
number of vehicles deployed were collected. These data were used to analyze whether the "Nanum Car” service considers
traffic equity. This study evaluated the car-sharing arrangements in terms of traffic equity in cooperation with Seoul city
and private car-sharing companies. This study is more diverse that previous studies and provides recent research data.
Therefore, this study can be used to establish the future direction of the “Nanum Car” business.
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Figure 1. Background of Car-Sharing service
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Figure 2. Nanum Car status

Research
Question

WHhERE
Seoul's|carg shannglsenvice
Nanum}Carlocated?,

" Does the car-sharing service contribute to traffic equity
through government’s support? ”

\Whichlof;the
trafficlequityjindicators
arelapplicablejto

ArelNanumjcars
propery;aranged

carssharing|sernvices?,

With the public participating in the private car-sharing project,
2o whether Nanum Car is being deployed in consideration of traffic equity.

Research

Scope

A study was conducted on the Seoul in 2019

Figure 3. Questions and purpose of research
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" Does the car-sharing service contribute to traffic equity through
government’s support? ”
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Figure 4. The flow of analysis

AR beES deR JFuAe A=E U7 98 o
3] (Multiple Regression Analysis)& #-8313ic}, T4
T2 YT A E A7 5 TR ARt 248k,
A A4S HReRE Whevt vix| o] AEAdS AFskaat sk
ot HFA o ZHANE HIFOE OE AEAZF U7t A
HIAS 2| Y8t di2jsfiof & 29l& ufetgto e vs7te] &
vhE WS AlAskaLAL FeH((Figure 4) 330).
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Table 1. Prior research on Car-Sharing

F2) 2 3ol visf A7REat FA] o8 3147t EolEaL, BB
A ol $l& o) 237 & wiEct =4 o]go] AA 3| 2t
Ak Ao] SR, WA - ¥ E2015) Al 7HA|of
@ AlB|2 o] 2o TRt AN} 7hA 01 o] 8%, 4] o]
4 A} AR & TS 7401 AlB| A7 FA|AE e 1]
A= S AR AT} 7HHI0f Y o84k dite] AFe w]k
frAtol7] tliZe] 58 THF2 v S/, digwE §3%
T ER tha F7I8Rs AR A H F ST 9] Wat
U0 E EAE. F ARAE 3 7010l dig i
T AAE 2943 HAA a3E d Aol A

7H1R diojae] YAE B dES AHED Cer-
vero(2009)= TOD 5= 2| o] 7pA|o| tofar} 9fA|shd
T 7o) B o] obd A3 Al o8 sof g
Y 8= IR MY S84 & sl HaT JoR
ol e WelFaL i MR- 4Fe0017)9] A=
7P|l a7t B2 |3t o] §AF 47} B2 A| o] AA|3}
Al Gthes AIPF U2 F3f diofae] $1A7F =0 GhA] oA
HiAEe & 4 A% 2RVFRAS ETF aAHAARF
, A )} Ex|olg Q2] Bt §AE, = WS

Classification Author Contents
Ko, J.H. Evaluate the effect of introducing Nanum Car service by using surveys and usage data
A Study on the 2015) conducted for Nanum Car members, and suggest directions for implementation.
Yy
Concept o f Kim, J.S. et al. The future policy direction is suggested through the concept of car sharing, user
Car-Sharing e
and User (2015) characteristics, purpose of use, and reason.
Characteristics Hwang, K.Y. and Description of car sharing at home and abroad, implementation effect, operating
Jeon, H.J. (2014) system, etc., reduced vehicle ownership, and reduced travel distance
Seo JM et al Using the questionnaire survey conducted by car-sharing members in Incheon City, the
A Study on the '(261 8) ‘ frequency of car-sharing use affects the decrease in changes in transportation (personal
Impact of use, public transport, taxi).
Car-Sharing on Park, J.S. and As a result of analyzing the impact through the survey and usage status of car sharing
Transportation Park, J.H. users, it proves that the traffic volume of public transport increases and does not
(2015) overlap with taxi demand.
Cervero, R. If a car-sharing rental office is connected to the TOD, the utilization rate of public
(2009) transport increases and the vehicle retention rate decreases.
Seo, J.M. and Analyzing the vehicle driving record of a car-sharing company operated for a year in
A Study on The Sheok, C.S. Incheon to analyze the neighborhood environment factors affecting the activation when
Location of (2017) selecting a car rental location
Car-Sharing = = = . :
Rental Facility ~ Choi,H.S. and Park, J.T.  Analyzing the effect of regional factors (public transport, density, etc.) on the use of data
(2014) by using data on car sharing in some areas of Seoul
Do, M.Sand Noh, Y.S.  Areas that need to be deployed in order to be an efficient car sharing service for Daejeon
(2013) city are selected through spatial analysis techniques
Shellooe. S As a result of the government's intervention in the car-sharing market based on income,
(201 3)' ’ race, and education level, it was placed in low-income, non-white, and low-educated
A Study on the areas, which affected equity.
Effect of Car : . . .
Sharing on Analyze how the use of car sharing has increased after the introduction of the Nanum
Traffic Equity Hwang, K.Y. et al. Car service, and conduct a comparative analysis of the income level before and after the

(2016)

implementation and access to public transport to analyze the effect of the Nanum Car
service on improving transportation equity
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Zlo] AlgtE = #HAolgkal ALttt Church et al.(2000)=
WFHEL AE] A wiA o] AE-E AEjslo] o] F uigoR uE
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uiA, FE2= A7 uiA|, 74 wiA] F 77HA 2 A4 B,

&7 2](2019)= AHlA] uiA| S sf4xst7] 917t Al F LA
& 7k, o] &83te] A wFFFAHE A=A
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76 "2EAE, M55 HeE (2020)
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et eI AlF GO AH| A0 AAQ] RS BAS H3E
& 3L 9tk (Seoul City Nanum Car),

a7he 718 58219 o8& dignger Agks] U8
584 BRE Ao R wEraE AEha g, ol
Fab2A] g3t Ao 37, BA), Aot § AT w4
37 FEE 7FssH) gk ® el nEH g AEE 58
ZF BHE QA 7HAR &S AR 4= QAL ALES, AEA} 1|
BRAL FoA AL vl o]FAS FIAA 1FEA T2
& 5202 FH((Figure 5) 3aD).

AEARE AR A-E Sl 7M1 7190l Tk A
B8kl FAA TS ERIFO R a7t vixE el skt
Zpgolgof glo] Ao R wiAlE = 4= Qs AYES Sl
B FEe Algstal Yot dFnsat 5 S =3 o
FUEHe] AAE EeA e, ALEASS $idt] A
A FrUAAFE AFAANA E 10%2] EAFES Al 53,
FaA}, AHHAE, EXN SR AE € 2wt 9] FRFES
ot ) F3Fo R ALES gt 2|4 opr]A] i gk
ojoloj iz aF wjztRjol|A] E AR FRFES, AofiQlTt Aol
2l 7H5o)A 29t Y FRFE F UAIF FRAIFE AlFo] obd 9
nhc} AlgEE ERAENS A Yo 2N AAH ] A&AR o

September 2012,

-2 S8k ek (a7t Sao]A),

WE7H= 201349 29 dloj&)d 202704, 4920 Ao g A
o7 AAste] 20199 129 71 3 4= 1,574 9, dlela
2,153704x, 21 5,6020H(2kt 5,2530H, A7) 349th) =2 oF 10u)
7V A9}, o] F HMFAY 1027142 djojiet xF
2060H2 B3 JHAlel 7]ofatar Qlek, 20199 71, YRt oF
7,52850] o]-§3taL Qlom 1o Bt 1.33), 13] o]-§ Al Bt 64]
2t 448 o] gx|1 9t

2, M2A| LES7H ol &

AM&A a7t E0]] ook Afo]Edfl gl el $IXE =
ARE A} #F 1,4991704 F 42704 Alofo] £RE0] JA)
1,01974:2] tjofart - Folch a7t Fulo]A], 271 &
o]Z], AZA] Vg7t &ao]A)),

A&A) 2570 F vkl thojart 7770 AR ZH Eeke
FTEFHMAR 7P A2 a7t diojart ] Ele] gloict,
T Hat oF 40.76702] thojart ufA| o] QIeH((Table 2) 3HaL),

PG5 tolh viE B9 dihEo] 1574R 7P weke
o, 7HFgo] 14714, AaEat AehEel 13714, AEFe] 1A
&, YeEFI AT 1WHAR Lo 7 ol ujx|=o] 9l
m, o}3) Us7P7h x| =] o] Q1A -2 B AF0] 6971 F 22 o4
3] W2 PAFoll ufA|7} o] oA A] -2 Aol (Figure 6)
), 20159 AE B W7t djola =71 107)) o4l A
T 94E, 2123 vFs, 7ML, SRS, 5150l
a1, 8670 A-Eoll thodark v =) 2] ook A-H(ALES, 2015)
oFHlwsl B, 512] Alzko] 2GRNk 107) o)A vh x|l chefa
7t 7R 03] HoLt, i, 7HEEE Zo] Aflel Ad o
olat AAE A9lel Y8 o, wjA|E ] R AFol
867l40llA] 6974 2= Bt o 1 AAEo] nln|gh

Corporation

Declaration of Seoul
as a ‘Shared City’

Reducing Paring Fee

Supporting Public parking lots

Promoting car-sharing services

Citizen

- Offering low-income vouchers and
i discount coupons

Offering discounts system on |
public transportation transfers

ENanumca g

exemption of annual fees for
motor vehicle Seller

- Offeming discount coupons forsmall |
business owners and village communities

Figure 5. peration and purpose of Nanum Car
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Table 2. Number of Car Sharing Zone

Rank District Number of Sharing Zone
1 Mapo-gu 77
2 Gangnam-gu 73
3 Songpa-gu 57
4 Eunpyeong-gu 55
5 Gangdong-gu 54
6 Gangseo-gu 52
7 Seodaemun-gu 45
8 Gguvrf:r?:é%l-]éu 43
10 Dongjak-gu 42
11 Nowon-gu, Seocho-gu 41
13 Yangcheon-gu 40
14 Yeongdeungpo-gu 39
15 Yongsan-gu 38
16 Guro-gu, Jung-gu 36
18 Seongbuk-gu 33
19 Gwangjin-gu 32
20 Seongdong-gu 31
21 Dongdaemun 27
22 Jungnang-gu 24
23 Gangbuk-gu 23
24 Dobong-gu 21
25 Jongno-gu 16
P
) %W
Iy e
ol P
o i DN e
< ’\., . % "sd““‘:'.‘“\.:_'l Y oL H
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-.. .., . §{...“ & - o, .:’. - d
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Figure 6. Status of Nanum Car location in Seoul

20 = vhE A,

P dioja S5 B Pt 2407047} wjx| =)o glom,
W77t WA =2 -2 A E0] 69705(16%), 1704 v E 3
e 96715 (23%), 271 iR P75 96705(23%), 370 vl

78 "IEAE, M55H M6 (2020)

A PFE 66705 (15%), 470 viAE FHF 387150%),
570wl A 3185 (%), 671 o1 v E 52 2871
S(%)°] 3ol 60% o]4o] 27l4 o]tz ufz|Eo] ATt
(Appendix 1 %),

3. CHoj20f| BiX|El LiS7} 4= 218

a7t tojaE B ojolad w2 e 2ol AARE tis=rt
obyzt 3t thof 4 Qbofl At g Zfol & Hojar QIqict, 3 tojar
of Zch s8ch, 2= 1o)7F A =]o] glom Bt 3,58th7t viA] =
o} gict, AFF s B F 3,645TH F- SAF 1,995tH7H 621704
tod 2] uiA|Ele] Qi GAZF 1,650tH7} 595714 Theja
of uf A= o] AZA] A SAF 7P gl SEH o] Qi

7P gol v A e wot AEES) Al 3E
tfolai 3t ojofao]] - sseh el xp7h ujR s o] glom T ohge-
TR A Fe] A (G FEAE) 4R 50T, Bt
A REe] A &1 (Z5=E)o] 49th7 uiRI=]o] ¢lck, 1019
N djoda 5 4127) chofzof] 1A uix|Ef o] glom, 1of7} uhA]
g o 47t 40% ool AL Ak 2ot wiA|E Tolart 22170
AR 21,59%% i 2o o]st vix|E o] AUCH(Table 3),
CFigure 7) 1), 20159 Aol 4] A oF 80% thofxof 2¢ff o]
3te] apgo] wja|Eo] Agiths AHIES, 2015)9F B
H ofojag uj A | 2 7t % SRS

AT thola o 2| A 5 20159 A Aot |
sl Hoks uf 2A detRls Ao gAY, &% jAE Ao
c, SEAIRE Af&Alo] wiRIE oofa gt Apg 5 B 20154
o] of 2uf7kF SRt Ao Yeh=| o] aEEAE T4
3t7] §i8f aE BEAdS areiste] ujA|skicy| ek uiAjE 4
A= 3ol ohFe] 2HE wiARE 22 obd7t sk ool £t
(Appendix 2 311),

Table 3. Number of Car deployed per Car Sharing Zone

Number of Car Number of Car Sharing Zone  Rate (%)

1 412 40.43

2 221 21.69

3 108 10.60

4 53 5.20
5 49 4.81

6-10 11 10.89
11-15 35 343
16-20 16 1.57
21-25 6 0.59
26-30 3 0.29
Over than 31 5 0.49
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Figure 7. Number of Nanum Car in Seoul

V. 2534
1, B4 M5

1) ISYYYS S U= HeA MFHOIR

g7k A8 ol aEF Bl 71o48h=A] 243171 s Al
At ATEBAL S e B8R A} A&Al
W7t A3 S4E et |4E ARshas) i, ol $4
O 7HAlof o] uljA|ef gt Aol AR M-St
7] vlasto] Axk 7pA|o)) uj|of YIS vlA|= WMot T E
B4 iR uiR]of YL viAE 2.9 7He WAS vl B
32} ST (Table 4) 1),

WFYPFGl diR AR AE B T2 T H2A, F
A2, TR, FWE, A508 wEHEES S
AT}, F2 dFAF A5, HARYRA, FAAFA| A

Table 4. Status of variables in prior research

Wy Aele 2asleld), A8 HagERe] 49 A
ofoi] oi$- 2 W x| Elo] o} MAATA ] WAIE|R] gRe: o] =
231, UES)R YL ol 8a) AR A s ot Alelet
7% sigict, weba] dhEas a4 Aws AspEdon A
Haigict,

A5 AS QAR AFASN} AJILES BE}L Qe
U, WHe7ke] 79 oA 2 vie} Zo] HAESS FH o 4]
2o} gk aElo] the We Ao e, 18l 2lea
Ezo] WO PHET ALE20] v 8o L& FHF Ao
£ B 20| o1t Qo] Lhs7} Bl sfelo] ol 7Rt A
AEZT /1PASS BE ¥4 ARSI,

REPRA] et APAToIA o] A} 2 AT
924} ole s Beslo] BRAL S, FPNES
W AAsldt] 24} Al7)7h o) A1zk wslel alxjs)
A) opot s s Alela72 sl Al BaAele) A
ABsOCete) HHFY A2l 24510 HoleE F5 4 9
o}, ARSOCE Aol T o7 /5A) /B8 &/ A S
s, olo] At M elaAME LA, EapAAel
TEEAT, ASAAE TEAGA, BEAMR e S
Sz AR,

FhAlole) WRlol Tigt AlsAToA] ujRo] ake mlAE &
Qlow YFAE, A5, AT, $EE 22 el FiLE
3 250] 79 oA ARG Fon, AT 27w Agaist,
8120 79, EAgEel ABEER Liro] B Jglont Ao
of we} dake nlA L Lt SRt A A9 3 AL o
of -7k B 797} Wob AN AT} ARRIA 48 Faf 24
& )3 gk, @A) AaE AolAl Hhdsla QA gkout,
HEA2] - Akt 7o) vl go] e, HAFUR Ak} o] 3}
Aok vl &o] 8 WAEo] gk il A7} o] Gl HAFE

About traffic equity About Car-Sharing

Litman Lee, WDetal. Park Y.J Bae Y.Jetal Shellooe  Seo, J.M et al. Hwang, K.Y et al.

(2003) (2012) (2015) (2019) (2013) (2017) (2016)
Bus station O 0] O O 0] O
Subway station O 0] O O 0] O
o o o o
Income @] 0] @] O O
Distance of passage @) O O
Transit time O @]
Cost of passage @)
Use of building 0]
Race @)
Education level O
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o] BT A7} HA L g g-gatara) it

2) Hloje 7= ¥ &8

o] d-+o] F7H el AEAl 24719 FRES R
Ao, A4 2159 29 T QA Adsem
Ql3te] dlojg 7o) of2 ¢ A2Ja}7| = slo] £E15-S ALt
237 PHEE ddoz AR

FEAFE A&A g7t F|0)A] AofA| e g arste] 2]
S AR B 5 | g 2 AR diejad
x|l Akt gAlRE ssThellA 1Ki7HA] Zjol 7t 2A] vheht
ol SR AR AR ARE = T S US Aol

SH¥aE 34 w5 B A UA wixEHA =
A BRIk et ARbH o= FhA o)) ujx|of FEFS v
AR Uiro] & 4= Qo 53 BA SHoA d5A wiAlH
I AR sk WeR A, THAE, 71288 eT
A, A ALAE Bl bR B 4 Qle

HEuEe] A4S 1) Sls) AshE o] Hgow 24
< 8l3ith. A8 9 W= (Station Influence area Density)= Al
S o8 ¥ (http://data.seoul. go.kr)2] 20199 A& 7|
P 912 AR HlojelE &-g3lgitt, AFHHAE FHoR o
AIE(500m) = B (Buffer) & AME-8Le] FH AA1E HAS
TRk AEA $AF 7S BA ] Zpol7t 2A Yehgal
Al 7o) 2 HlE-E ARISh= 4971 3ot ol digt Aot 9
sto] AT AI7IsE HAS AHsle] $AF A7 o
Use dlolE & 883t}

A5 A9 7|2AEF A E(Rate of Basic livelihood
recipients)¥t 7Ht4A5(Household Income Level) 5 7FA] #<=
£ g3t 7HAS(Household Income Level)2 371%
A7t glo] A& E ol Bl 7 #H A (http://www.bigdata.seoul,
go.kr)ollA] 2019\ 1€5E 1297}7|¢] £5dol8E &85
kMol 2k 5 712 FAHolE = HhEo] o
20199 A5 71%E0] wEt L5 F BHF DR Fol &
2919 Hats AP W s B8kt

7] A 8=3 A &(Rate of Basic livelihood recipients)qlol
B9 49 he7h B4 AAS7re) o] 54 ke FAsp)
Sistel we 95} Sl obrlx) b QLo SeldEe v
g 3 2 0ES AAL Uk, Fe7lelH Wk 4453
& 7|2ABpEAE YR o], AgdddolEFEe] 7=
A2t HlolEE o838k 20199 FHF A+ oiv] 7124

A Bl &S Aste] 883t

A, AHHTAY 45 wEFBAN gt AR At
A 83 B8E= MR ARSoCHA Wk 9w /EA)/
WI/ASAV 7R S Az Bk, Addd|olEde] ¢
oA, ek, F5eA, AL HolEE B R Arc

80 "FEHE, Mis5H MeZ (2020)

GISZRIHE B8l Z42te] A& Hletsll, PRF F4
ol 7Hg 717k 3G Al o] Al FEdte] BiR B8t
pile

7HA|ol R ujR]e] @3S mlA= W A, ARAIS, A
AV, A7EEA S 71 ARSI QlH(Population Den-
sity) 2] Z5- A&d-dold Fe] 20199 FAF Q- HlolH
£ 883t0] PAF WO R U IFFUES B4R 883

A& §58 YefiE ¥4 ARIAe AYAIEE AF
aHEt ARIAIEE AEA $8FE AKYA 5= dlolgE B8
ato] Aol AR ARA Y] &S Helo] WR AAsIGI
FUAL] - AEalolgF oA AA] fE A ES
8 SAARE ol8sle] 74 BYFL HYntE, Wiy, A&
3, 2BAE, EF4GE, 1O 9 divtie HEES AU Holg
3t djofel & ARg3HLt

A7EFEA 2] 739- &A™l o1E 3ol A Al7EsHAZ S AA)
HE oA A HA S A|eJgt HAoR Aostal 9=t dloJg=
R AP Eo] 9tk Arc GISTE IS AMEEo] 352 A
A A kAL Al ddd|ofE] o o= A2 HloleE
olo] Wl gHS TR alo] MR F-E3FArH(Table 5) FaL),

2. 7|= 24 Zxnt
Ws7Pt iR BEE LRt A E skl A=Al Bl

f13) A s 7l SAIE v
RO 7= AEA BAF 240 T A Aide] 213

Table 5. Setting of variable

Variables Definition of variables Unit
Dependent variable  Number of Nanum Car Count
Area of urbanization km?
) Population density Person/Tkm?
Car-sharing :
characteristic  Number of businesses Count
Total floor area of m?
commercial
=] Station influence area 2 2
_(-E- density km?/Tkm
a Rate of basic livelihood .
@ . . %
=] recipients
<
® Household income level Level
m - .
5 Trafficequity  pistance from university m
characteristic
Distance from public library m
Distance from public m
sports facilities
Distance from m

emergency room
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Table 6. Descriptive statistics of variables

Variables Sample Minimum  Maximum Average m?;:
Dependent variable  Number of Nanum Car 423 0 85 8617 10.919
Area of urbanization 423 0217 2775 0.870 0.425
Car-sharing _Population density 423 3243450  56701.792 29925513  10398.267
characteristic  Nymber of businesses 423 19 15787 193431 1913576
% Total floor area of commercial 423 0 3524247 60864.26 232523.439
E Station influence area density 423 0.000 0.999 0472 0.300
g Rate of basic livelihood recipients 423 0.01 18.10 2.867 2314
é Household income level 423 2.110 4.194 2931 0.428
& Traffic ey~ pistance from university 423 1735 6384094 1801205 1219767
Distance from public library 423 38.706 3045.174 800.861 471924
Distance from public sports facilities 423 14.891 2388.731 576.743 366.703
Distance from emergency room 423 59.683  4580.5814 1375.201 785.112

2 o|F2 Hlolel7} gl E215-2 AQJskaL 23712 44
of At}

FHHeR A% ATl viAE et A% 4(Number
of Nanum Car)= & 4237l Hlo|& - 687} A 50| 23=gko]l
FFshz 07H R, ARG Bt BEF2= 85707 A=
of At BHFT Bt 8.62¢H vhR|Eo] = A= Yegth

SR 2A 7H0R wiA]o] FFE v 220 WF
FBAASHAA Bsfopslz 2o AAstged 7HMIoR
ufzjof] FeFS v)x)= 29102 Al7FR|S}; WA (Area of Urban-
ization), %1+ W% (Population Density), AFA] *(Number
of Businesses), A4 A2 (Total floor area of Commer-
cial) &8 A}, A7Ex|3F WAL Ht 0.87km’ 2 UERsIT
QAFHUEE 1km™S Bt 29925.513'0] AFEH= 208 Upebyt
., ARIAIE Bt 3 FAF 193430717 EABR: AR
Lehg o, Al el AW AL Bt 60864.26m™7F ATt

WFYFBY FSHNA 7o iAol aBjsfordt 89loR
A H22] Wi (Station Influence area Density), 7|28%
A} H]-8(Rate of Basic livelihood rccipients), THEAESRSE
(Household Income Level), &t 231 A2](Distance from
University), 38482258 #2](Distance from Public
l.ibrary), A SAAARZEE AT (Distance from Public
Sports Facilities), 54 245€ A2|(Distance from Emergency
room)® W55 A4S F4FHE AAAHAS vlals] &
A3} 1km’3 Bt 0.472km’7F GAH| Sgsh= d2ol ek
7|28 A& $AF A oiy] Bt 2.867%7F AFA|E}
i Agen B 7HASS B 2.93189R Yepdth 33
T FTHE V1EeR 7P 7he: digtalete] Agls gt
1801.205m, &3} AZA Lo jFsh T84T ASA]

A2 247 YAF FA O 2 800.861m, 576.743m 2 B2 2 vl
Z|=o] Aqlet. @A MNA Fadt ATE ARz $FAS
FAF FHoRRE H 1375.200mA o] YA AUk
({Table 6) #a1),

3. LEs7t |2t mSTEYE S 2N

BT Wi E g7k 2F 7t iR BAdS aLEisto] vl
A7} ool A doby] fjaf vhEa] A ES MRt At
ot 2t S5 digh 117]e] SRR AT A
Durbin-Watson®] 1.9612 3]¥]%&o] Agslal, §-20)45=0]
0.0000] =2 2| g}shetal FEHATH(Table 7) L),

7HAlo1 % vz o] FEEE mAIAY ALsfofshe 201 H4R
AR, AR E o EA% A= (Table 87 2Tt

FEFS VA= 2202 ARIAl 42(4.259)> A EL = (4.102)>
A71R]3E B2 (3.928) >4 AAE AHZ(3.402)> 35 A A A=
BE A2)Q2.641)> A+ UE(2.496)> o2 K e A|(1.661)>
71288EA Bl1&(-2.621)>7HHASE9(-4.011) 22 Y
ERstLE,

A|7FA8F H A (Area of Urbanization) 45 x| E 1}
w7he] 20} (1)) BAZ, AV Balo] We4% Lt
uj2)7} gol | Zow vehyttt, dgtd|ole| e} vlus & At
A7EeHA A 491 507 BAE T BAE, Als, AAES A9
gt 477] AT W77t iAo Ao, 2470 Al

Table 7. Summary of multiple regression analysis
R R? Adjusted R?
524 274 255

Durbin-Watson
1.961
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Table 8. Result of multiple regression analysis
Non standard

Standard

h : Multicollinearity
Variables coefficient coefficient t Significance level
B B df VIF
Constant 9.456 1.969 .050
Area of urbanization 5.654 220 3.928%** .000 562 1.779
) Population density .000 131 2.497** 013 .645 1.550
Car-sharing -
characteristic  Number of businesses .001 226 4.259%+* .000 .629 1.591
Total floor area of y ok
commercizl 7.186E-6 153 3.402 001 873 1146
gte?\t:.)t; influence area 6.641 183 41025 000 892 1122
sggiz;tt’:s'c liveliood —_g16 -131 2621 009 72 1404
Esglsem'd ncome -5.336 -209 4.011%* 000 651 1536
Traffic equity  Distance from *
characteristic  university 001 075 1.661 098 866 1.155
e from public -002 -068 1,521 129 884 1132
ngt’s‘cfggl‘l’t'l"g Sp“b"c 004 121 2.641* 009 848  1.179
Distance from 000 -028 -629 530 874 1.144

emergency room

*p<0.1, *p<005, **p<0.01

Bt o)l 10 oFe] Akge] ujA|Eo] = AR vrebd
ok, Wi vhs7E AR 7E A9 1070 el | 4k, Al
T, EB1E, BET A AZIAEE BA A9lel fiAls) At
(¢Figure 8) L),

Q5+ W (Population Density)= ' Whs7t ¢+ ¥+
AR AFUET} 5255 U7t Bol viAE AR vt
weh, Al7E| 8L o] vls) oft A ehl o,

391 1007) BAF F 32%7F A" vs7h Bt 8. 6Th R B>
7Pt uf 2| = o] giet, A3 E, AeHE, 44E, ST,
AMRE Fol AU} oA g7t A= B-e A F
gt Figure 9 Z3L).

AFRAA] 4= (Number of Businesses) GA] W7t 422F @5 (+)2)
TAE 7 Ylen, 7 & FPUAE HolFal A
th, 351 5070 BAE T 62%7F Bt ol v A H o] e, o

Figure 8. Comparison of area of urbanization and Nanum
Car location

82 "=EXE, Ms5H A6 (2020)

Figure 9. Comparison of population density and Nanum Car
location
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FHOR AT, TR1-2-3-1F, 7HEE, Ailg, 12350l
B ch((Figure 10y 1),

AAAA AH A (Total floor area of Commercial)= Ws7}t
7oL F(+)2] BAS HoFg, AAA B9 50 FAF F
a7l 0Tl 322 7 3t IS, 68%7t B+t i< ool
ujz]=jo} AUk, Aol 7Y g FA6E2] 785 36t
Ws7b7E v o] glen, 95EF 64, A=HF 2=
FS FFUAE Bl Yk AAl F vhs7t 3,6451 F
SH, hPrtE, okl Fapgol uja] | 2pgo] oF 250t viA| =
o} AU

A U=(Station Influence area Density)S 2H a7t
ToF ) FAR, AAHS HH o] W FFTUATE s
717} ol ujA =] e Al Yepdt, Us7te] B9 o
WFAEEG A 7HH 08 ARISY o]FAS AN
U= FHoR T Aol R A%l w7} o] Fold
tH i FalF Aol o2 AlRle] o] FAd SR & &S 7]
ofgh 4= lck. 2B A A A A o] ¢S 2| el ujA|
gof Ao, AAA 9] A qol= vlawA A2 Uig7h7t vl
A Aoz Btk (Figure 8) L), AA| Ws7t & 3,645TH oF
2,000thell 7H7ke- o] Z|8FA S FRiolu, A8 Bt
ol iz|Elo] gle AR Yehgt ole diFusdt dAs
AR i A 4= o, FAR| A G741 HTeM = =
3t 53] diFald H4gol HolAle AFAEY ols4 $4
off oFHE& Holrkal g 4= Atk(CFigure 11) L),

712283 A} v]-&(Rate of Basic livelihood recipienw)—q
35 W7t ot &(0)9 BAR, 7128347 B2 A9
o Ws7i7t viX| =] 92 AR yehgt), A4 712484
A} AF Hlgo] 10%71 B 3%, 94259 49 et
1ot vz s o] IR het, A&Ale 7128 Al B
& A S AlFstaL o, AAl olF U E S o8
7 e e Us77h vl 3R] ot 0182 & 4 gl A
o] ch(<Figure 12) 311),

7HA5E 2] (Household Income Level)®] 749 Uss7} =<}
=) BAR Y 7HAS0] 2&7E W7t w7} o] Fof
A2 & Ao w vepth, A1, FihE, olE1E, AidE
T LS B AT B st A7} o) F0iR]A]
A H Figure 13) F31),

PHTS THOR u], T3, o=, AKAETe] ARE
3 RUSOCAATe] A & H4=9] 79, aJA A (Distance
from University)-?—}‘ S-5A4SAA(Distance from Public Sports
Facilities)®] 739~ B URa7et F(+)9] ¥AZE bt A%
SOCe}e] Az| 7k Hoj Fto] o2 A|%jof| ufj2]7} 2 o] oA
= Aoz Yehch((Figure 14, 15 L),

Figure 10. Comparison of Num of Businesses and Nanum
Car Location

Figure 11. Comparison of Station Influence area Density and
Nanum Car Location

Figure 12. Comparison of Rate of Basic livelihood recipients
and Nanum Car Location
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Figure 13. Comparison of Household Income Level and Na-
num Car Location

Figure 14. Comparison of Distance from University and Na-
num Car Location

Figure 15. Comparison of Distance from Public Sports Facil-
ities and Nanum Car Location
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Appendix 1. Number of sharing zone in administrative-dong

FiMlofE
thoi 4
Number of
sharing zone

15

#ys
Administrative dong

Yeoksam 1-dong

14

Gasan-dong

13

Seogyo-dong, Sangam-dong

11

Sinchon-dong

10

Yeongdeungpo-dong, Gangil-dong

Hangangro-dong

Bulgwang 1 dong, Mok 1 dong

Jingwan-dong, Hwagok 1-dong, Guro 3-dong, Doksan 1-dong, Samsung 1-dong, Daechi 4-dong, Seongnae 2-dong

Jongno 1,2, 3, 4 Gadong, Sanggye 1 dong, Seongsan 2 dong, Sinjeong 4 dong, Guro 5 dong, Cheongryong dong,
Yangjae 2 dong, Nonhyeon 1 dong, Yeoksam 2 dong, Bangi 2 dong, Munjeong 2 dong

Gwanghui-dong, Namyeong-dong, Hannam-dong, Guui 3-dong, Jangan 1-dong, Dongseon-dong, Samyang-dong,
Banghak 1-dong, Wolgye 1-dong, Junggye 2-3, Nokbun-dong, Eungam 1-dong, Eungam 3-dong, Namgajwa 2-dong,
North Gaza 2-dong, Daeheung-dong, Mangwon 1-dong, Mangwon 2-dong, Seongsan 1-dong, Banghwa 2-dong,
Siheung 4-dong, Dangsan 1-dong, Sangdo 1-dong, Sangdo 2-dong, Sindaebang 2-dong, Jowon-dong, Seocho 3-dong,
Daechi 2-dong, Garakbon-dong, Jamsil 6-dong, Seongnae 3-dong

Sogong-dong, Myeong-dong, Sindang 5-dong, Dasan-dong, Cheongpa-dong, Junggok 1-dong, Jayang 1-dong,
Jayang 4-dong, Myeonmok 2-dong, Samseon-dong, Songjung-dong, Sanggye 2-dong, Bulgwang 2-dong,

Hongje 1-dong, Chunghyeon-dong, Yeonhui-dong , Hapjeong-dong, Seogang-dong, Gongdeok-dong, Ahyeon-dong,
Mok 4-dong, Banghwa 1-dong, Oryu 1-dong, Doksan 3-dong, Yeoui-dong, Yeongdeungpo-dong, Sangdo 3-dong,
Daebang-dong, Heukseok-dong, Noryangjin 1-dong, Boramae-dong, Daehak-dong, Apgujeong-dong , Seokchon-dong,
Cheonho 1-dong, Seongnae 1-dong, Cheonho 2-dong, Gil-dong

Sajik-dong, Ihwa-dong, Sagan-dong, Haengdang 1-dong, Seongsu 1-ga 1-dong, Seongsu 2-ga 1-dong, Seongsu 2-ga
3-dong, Yongdap-dong, Hwayang-dong, Jayang 2-dong, Jayang 3-dong, Yongsin-dong, Jangan 2-dong, Sangbong
2-dong, Muk 1 dong, Myeonmok main dong, Myeonmok 3 dong, Gilum 2 dong, Wolgok 1 dong, Wolgok 2 dong,

Suyu 3 dong, Mia dong, Gongneung 2 dong, Sanggye 3 - 4 dong, Gongneung 1 dong, Galhyeon 2 dong, Daejo-dong,
Jeungsan-dong, Yeokchon-dong, Namgajwa-dong, Sinsu-dong, Sinwol 2-dong, Yeomchang-dong, Deungchon 1-dong,
Deungchon 3-dong, Hwagok Main-dong, Hwagok 6-dong, Hwagok 8-dong, Gayang 1-dong, Sindorim-dong,

Guro 4-dong, Doksan 2-dong, Doksan 4 dong, Siheung 5 dong, Sangdo 4 dong, Euncheon dong, Nangok dong,
Seocho 1 dong, Seocho 2 dong, Seocho 4 dong, Jamwon dong, Banpo 1 dong, Bangbae 2 dong, Yangjae 1 dong,
Nonhyeon 2 dong, Samsung 2 dong, Irwon 1-dong, Suseo-dong, Macheon 1-dong, Songpa 1-dong, Samjeon-dong,
Munjeong 1-dong, Jamsilbon-dong, Wirye-dong, Myeongil 1-dong, Dunchon 2-dong

Hoehyeon-dong, Pil-dong, Jangchung-dong, Hwanghak-dong, Jungrim-dong, Sindang-dong, Cheongdong-dong,
Yongsan 2-gadong, Yongmun-dong, Itaewon 1-dong, Bogwang-dong, Wonhyo-ro 1-dong, Wangsimni 2-dong,
Seongsu 1-ga 2-dong, Wangsimni-do Seon-dong, Geumho 2- and 3-gadong, Guui T dong, Hoegi dong, Cheongnyangni
dong, Jegidong, Jeonnong 1 dong, Jeonnong 2 dong, Dapsimni 1 dong, Junghwa 2 dong, Bomun dong, Jeongneung
2 dong, Jongam dong, Seokgwan dong, Suyu 1 dong, Songcheon dong, Ssangmun 1 dong, Ssangmun 2 dong,
Ssangmun 3 dong, Chang 1 dong, Dobong 2 dong, Hagye 1 dong, Junggye main dong, Junggye 1 dong, Sanggye 67
dong, Galhyeon 1 dong, Gusan-dong, Sinsa 1 dong, Sinsa 2 dong, Natural dong, Hongje 3 dong, Hongeun 1 Dong,
Yonggang-dong, Yeonnam-dong, Dohwa-dong, Sinwol 1-dong, Sinwol 3-dong, Sinwol 5-dong, Sinwol 7-dong, Sinjeong
1-dong, Sinjeong 6-dong, Sinjeong 7-dong, Mok 5-dong, Gayang 2-dong, Gayang 3-dong, Airport-dong, Banghwa
3-dong, Ujangsan-dong, Gocheok 1-dong, Gocheok 2-dong, Oryu 2-dong, Sugung-dong, Gaebong 1-dong, Siheung
1-dong, Dangsan 2-dong, Yangpyeong 1-dong, Singil 7-dong, Daelim 1-dong, Daelim 3-dong, Munrae-dong, Noryangjin
2-dong, Sadang 4-dong, Sadang 2-dong, Lucky-dong, Namhyeon-dong, Sinwon-dong, Sinsa-dong, Samsung-dong,
Miseong-dong, Banpo 2-dong, Banpo 4-dong, Bangbae 4-dong, Dogok 1-dong, Cheongdam-dong, Gaepo 2-dong,
Macheon 2-dong, Jamsil 3-dong, Jangji-dong, Myeongil 2-dong, Godeok 2-dong, Cheonho 3-dong, Amsa 1-dong

(Continue on next page)
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Administrative dong

Muak-dong, Sungin 1-dong, Sungin 2-dong, Hyehwa-dong, Yaksu-dong, Huam-dong, Wonhyo-ro 2-dong,
Hyochang-dong, Ichon 2-dong, Itaewon 2-dong, Majang-dong, Haengdang 2-dong, Geumho 4-ga, Songjeong-dong,
Oksu-dong, Gunja-dong, Junggok 4-dong, Active, Gwangjang-dong, Hwigyeong 1-dong, Hwigyeong 2-dong,
Dapsimni 2-dong, Imun 1-dong, Myeonmok 4-dong, Sangbong 1-dong, Junghwa 1-dong, Mangwoo 3-dong,
Sinnae 2-dong, Mangwoon-dong, Donam 2-dong, Anam-dong, Jeongneung 3 dong, Jeongneung 4 dong,

Gireum 1 dong, Jangwi 3 dong, Seongbuk-dong, Beon 1 dong, Beon 2 dong, Samgaksan-dong, Ui-dong,

Banghak 2 dong, Chang 2 dong, Chang 3 dong, Chang 4 dong, Chang 5 dong, Dobong 1 dong, Wolgye 3 dong,
Hagye 2 dong, Junggye 4 dong, Sanggye 9 dong, Eungam 2 dong, Susaek dong, Hongje 2 dong, Hongeun 2 dong,
Mok 2 dong, Mok 3 dong, Sinwol 4 dong, Deungchon 2 dong, Hwagok 2 dong, Hwagok 3 dong, Hwagok 4 dong,
Balsan 1 dong, Gaebong 2 dong, Gaebong 3 dong, Guro 2 dong, Siheung 2 dong, Siheung 3 dong, Singil 1 dong,
Singil 3 dong, Singil 4 dong, Singil 6 Dong, Sadang 1 dong, Sadang 3 dong, Sadang 5 dong, Nakseongdae-dong,
Jungang-dong, Seowon-dong, Sillim-dong, Seonghyeon-dong, Banpo 3-dong, Bangbae-dong, Bangbae-dong,
Sinsa-dong, Dogok 2-dong, Gaepo 4-dong, Irwon-dong, Irwon 2 Dong, Pungnap 1 dong, Geoyeo 2 dong, Oryun-dong,
Ogeum-dong, Songpa 2 dong, Garak 2 dong, Jamsil 7 dong, Sangil-dong, Amsa 2 dong

Samcheong-dong, Buam-dong, Pyeongchang-dong, Gyonam-dong, Gahoe-dong, Jongro 5 and 6-gadong,
Changsin 1-dong, Changsin 2-dong, Changsin 3-dong, Cheongun Hyo-auto, Eulji-ro-dong, Donghwa-dong,

Ichon 1-dong, Seobinggo-dong, Eungbong-dong, Geumho 1-ga, Junggok 2 dong, Junggok 3 dong, Guui 2 dong,
Imun 2 dong, Myeonmok 5 dong, Myeonmok 7 dong, Muk 2 dong, Sinnae 1 dong, Donam 1 dong, Jeongneung 1
dong, Jangwi 1 dong, Jangwi 2 dong, Beon 3 dong, Suyu 2 dong, Insu dong, Ssangmun 4 dong, Banghak 3 dong,
Wolgye 2 dong, Sanggye 5 dong, Sanggye 8 dong, Sanggye 10 dong, Bukgajwa 1 dong, Buk-ahyeon-dong,
Yeomni-dong, Sinwol 6-dong, Sinjeong 2-dong, Sinjeong 3 Dong, Guro 1 dong, Garibong dong, Yangpyeong 2 dong,
Singil 5 dong, Daerim 2 dong, Dorim dong, Sindaebang 1 dong, Cheongrim dong, Inheon dong, Seorim dong,
Nanhyang dong, Banpo Main dong, Bangbae 3 dong, Naegokdong, Daechi 1 dong, Gaepo 1 dong, Segok dong,
Pungnap 2 dong, Geoyeo 1 dong, Bangi 1 dong, Garak 1 dong, Jamsil 4 dong, Jamsil 2 dong, Godeok 1 dong,
Amsa 3 dong, Dunchon 1 dong

B2 2 ™S ix|E Lhs7t X2 4 Appendix 2. Number of Nanum Car in administrative-dong

Nomber Adiristatve dong
Nanum Car

Cheongryong-dong, Guro 3-dong, Yeongdeungpo-dong, Sindorim-dong, Bulgwang 1-dong, Seowon-dong,

4004
Seogyo-dong, Banghwa 2-dong, Yeoksam 1-dong

3039 Jayang 3 dong, Banghwa 1 dong, Daechi 4 dong, Jamsil 6 dong, Munjeong 2 dong, Sinchon dong, Samjeon dong,
Yeoksam 2 dong, Sanghong 2 dong, Deungchon 1 dong, Gasan dong, Songpa 1 dong
Daehak-dong, Hangang-ro, Sangam-dong, Noryangjin 1-dong, Cheongpa-dong, Sadang 4-dong, Dongseon-dong,

25-29 .
Sagan-dong, Junggok 1-dong, Bangi 2-dong
Sanggye 2-dong, Hapjeong-dong, Nonhyeon 1-dong, Nonhyeon 2-dong, Mok 1-dong, Samsung 1-dong, Guui 3-dong,

20-24 Hongje 1-dong, Hwagok 1-dong, Dangsan 2-dong, Jingwan-dong, Ahyeon-dong, Seocho 2-dong, Hwayang-dong,
Jeonnong 1 Dong, Wolgye 1 dong
Haengdang 1 dong, Seongsu 1 ga 2 dong, Chang 5 dong, Seokchon dong, Jayang 4 dong, Myeonmok 3-8 dong,
Seongnae 3 dong, Gildong, Itaewon 1 dong, Muk 1 dong, Wolgok 2 dong, Junggye 2 - 3 dong, Mangwon 2-dong,

1519 Ujangsan-dong, Yeoui-dong, Euncheon-dong, Banpo 1-dong, Seongnae 2-dong, Sinwon-dong, Apgujeong-dong,
Gangil-dong, Seongnae-dong, Jongno 1,2, 3, 4 Gadong, Gwanghui-dong, Jangan 1-dong, Beon-dong, Jeungsan-dong,
Seongsan 2-dong, Seogang-dong, Sinjeong 4-dong, Airport-dong, Guro 5-dong, Oryu 1-dong, Siheung 1-dong,
Jungang-dong, Cheonho 1-dong
Jayang 2 dong, Suyu 3 dong, Sanggye 1 dong, Daeheung dong, Gayang 1 dong, Doksan 1 dong, Sangdo 1 dong,
Seocho 4 dong, Daechi 2 dong, Jamsil Main dong, Hannam dong, Junggok 4 dong, Guui 1 dong, Hwikyung 2 dong,
Gongdeok-dong, Mok 4-dong, Hwagok main-dong, Sindang-dong, Junghwa 2-dong, Samseon-dong, Banghak-dong,
Mok 3-dong, Banpo 2-dong, Yangjae 2-dong, Suseo-dong, Munjeong 1-dong, Amsa 1-dong, Cheonho 2-dong,

10-14 Sajik-dong, Sindang 5 Dong, Namyeong-dong, Jayang 1-dong, Songjung-dong, Bulgwang 2-dong, Namgajwa 2-dong,

Chunghyeon-dong, Sinwol 3-dong, Hwagok 2-dong, Singil 7-dong, Sangdo 2-dong, Sangdo 3-dong, Jowon-dong,
Seocho 3-dong, Bangbae 4 Dong, Ihwa-dong, Jangan 2-dong, Myeonmok-dong, Gireum 2-dong, Seokgwan-dong,
Daejo-dong, Eungam-dong, Mangwon 1-dong, Doksan 3-dong, Yangpyeong-dong, Daebang-dong, Bangbae 2-dong,
Macheon 1-dong

(Continue on next page)
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X
Number of
Nanum Car

9

s
Administrative dong

Dapsimni 1 dong, Mia dong, Ssangmun 3 dong, Natural dong, Yonggang dong, Hwagok 6 dong, Sindaebang 2 dong,
Garakbon dong, Myeongil T dong, Myeongil 2 dong

Myeong-dong, Yongsan 2-ga-dong, Seongsu 2-ga 1-dong, Hoegi-dong, Jegi-dong, Sangbong 1-dong,
Songcheon-dong, Chang 1-dong, Sanggye 3-4, Gusan-dong, Seongsan 1-dong, Siheung 4-dong, Dangsan 1-dong,
Seonghyeon-dong, Bangbae 1 building

Hyehwa-dong, Sogong-dong, Hoehyeon-dong, Yongsin-dong, Ssangmun 1-dong, Gongneung 2-dong, Nokbun-dong,
Ngamam-dong, Yeonhui-dong, Hwagok 8-dong, Boramae-dong, Miseong-dong, Samsung 2-dong, Jamsil 7-dong,
Wirye-dong

Sungin 2-dong, Jangchung-dong, Dasan-dong, Bogwang-dong, Wonhyo-ro 1-dong, Active, Myeonmok 2-dong,
Sinnae 2-dong, Jeongneung 2-dong, Gongneung 1-dong, Galhyeon 2-dong, Bukgajwa 2-dong, Sinsu-dong,

Sinwol 2-dong, Sinwol 5-dong , Deungchon 3-dong, Yeongdeungpo main-dong, Noryangjin 2-dong, Heukseok-dong,
Sinsa-dong, Yangjae 1-dong, Dogok 2-dong, Irwon 1-dong

Seongsu 1ga 1 dong, Anam dong, Gilum 1 dong, Suyu 1 dong, Samyang dong, Sinsa 1 dong, Yeokchon dong,
Sinwol 1 dong, Banghwa 3 dong, Guro 4 dong, Gocheok 2 dong, Sugung dong, Sangdo 4 dong, Lucky dong,
Nangok-dong, Seocho 1-dong, Jamwon-dong, Dogok 1-dong, Oryun-dong, Songpa 2-dong

Hwanghak-dong, Huam-dong, Seongsu 2-ga 3-dong, Yongdap-dong, Wangsimni-do-seon-dong,
Cheongnyang-ri-dong, Imun 1-dong, Mangbon-dong, Sanggye 9-dong, Sanggye 6-7-dong, Namgajwa 1-dong,
Dohwa-dong, Sinwol 7-dong, Sinjeong 1-dong, Balsan 1 Dong, Oryu 2-dong, Singil 1-dong, Sadang 2-dong,
Samsung-dong, Cheongdam-dong, Gaepo 2-dong, Cheonho 3-dong

Pildong, Yongmun-dong, Songjeong-dong, Jeonnong 2-dong, Bomun-dong, Jeongneung 3-dong, Wolgok 1-dong,
Seongbuk-dong, Jongam-dong, Ssangmun 2-dong, Hagye 1-dong, Junggye 1-dong, Susaek-dong, Yeonnam-dong,
Sinwol 4-dong, Sinjeong 6-dong, Yeomchang-dong, Gayang 2 dong, Gaebong 2 dong, Doksan 2 dong, Doksan 4 dong,
Siheung 5 dong, Daerim 3 dong, Munrae dong, Sillim dong, Banpo 4 dong, Bangbae Main dong, Gaepo 4 dong,
Macheon 2 dong, Jamsil 3 dong, Jangji dong, Dunchon 2 copper

Gayang 3-dong, Galhyeon 1-dong, Gaebong 1-dong, Gaebong 3-dong, Godeok 2-dong, Gocheok 1-dong,

Geumho 2-3 Ga-dong, Geumho 4-ga, Namhyeon-dong, Daerim 1-dong, Dobong 2-dong, Donam 2-dong,

Deungchon 2 Dong, Majang-dong, Mangwoo 3-dong, Mok 5-dong, Muak-dong, Beon 2-dong, Samgaksan-dong,

Singil 6-dong, Sinsa 2-dong, Sinsa-dong, Sinjeong 7-dong, Amsa 2-dong, Oksu-dong, Wangsimni 2-dong, Wolgye 3-dong,
Eungam 2 dong, Irwon Main dong, Jeongneung 4 dong, Junggye main dong, Jungrim dong, Chang 2 dong,

Chang 3 dong, Chang 4 dong, Cheongdong dong, Pungnap 1 dong, Hongeun 1 dong, Hongje 3 dong, Hwikyung 1 dong

Sungin 1-dong, Yaksu-dong, Wonhyo-ro 2-dong, Hyochang-dong, Ichon 2-dong, Itaewon 2-dong, Haengdang 2-dong,
Gunja-dong, Gwangjang-dong, Dapsimni 2-dong, Myeonmok 4-dong, Junghwa 1-dong, Jangwi 3-dong, Ui-dong,
Vacation 2-dong, Dobong 1-dong, Hagye 2-dong, Junggye 4-dong, Hongje 2-dong, Hongeun 2-dong, Mok 2-dong,
Hwagok 3-dong, Hwagok 4-dong, Guro 2-dong, Siheung 2-dong, Siheung 3-dong, Singil 3-dong, Singil 4 Dong,
Sadang 1-dong, Sadang 3-dong, Sadang 5-dong, Nakseongdae-dong, Banpo 3-dong, Irwon 2-dong, Geoyeo 2-dong,
Ogeum-dong, Garak 2-dong, Sangil-dong

Samcheong-dong, Buam-dong, Pyeongchang-dong, Gyonam-dong, Gahoe-dong, Jongro 5 and 6-gadong,
Changsin 1-dong, Changsin 2-dong, Changsin 3-dong, Cheongun Hyo-auto, Eulji-ro-dong, Donghwa-dong,

Ichon 1-dong, Seobinggo-dong, Eungbong-dong, Geumho 1-ga, Junggok 2 dong, Junggok 3 dong, Guui 2 dong,
Imun 2 dong, Myeonmok 5 dong, Myeonmok 7 dong, Muk 2 dong, Sinnae 1 dong, Donam 1 dong, Jeongneung 1 dong,
Jangwi 1 dong, Jangwi 2 dong, Beon 3 dong, Suyu 2 dong, Insu dong, Ssangmun 4 dong, Banghak 3 dong,
Wolgye 2 dong, Sanggye 5 dong, Sanggye 8 dong, Sanggye 10 dong, Bukgajwa 1 dong, Buk-ahyeon-dong,
Yeomni-dong, Sinwol 6-dong, Sinjeong 2-dong, Sinjeong 3 Dong, Guro 1 dong, Garibong dong, Yangpyeong 2 dong,
Singil 5 dong, Daerim 2 dong, Dorim dong, Sindaebang 1 dong, Cheongrim dong, Inheon dong, Seorim dong,
Nanhyang dong, Banpo Main dong, Bangbae 3 dong, Naegokdong, Daechi 1 dong, Gaepo 1 dong, Segok dong,
Pungnap 2 dong, Geoyeo 1 dong, Bangi 1 dong, Garak 1 dong, Jamsil 4 dong, Jamsil 2 dong, Godeok 1 dong,
Amsa 3 dong, Dunchon 1 dong
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