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M DA RFHF Qlze} HY

1. XXNIE XA =2 O H|w

) BB AAA A2 Sl HEARD AR L] AHA B2 F
S Hlagk Ay} A8-A)1(892.10km), THAI(755.06km), ZAA1(603.16km), 2F
~HA1(384.50km), A3'FA1(353.55km), +HAI(322.56km), LFAI(314.21km), Al
FA1(207.28km), S1HA] A4=(150.80km) o2 YER

O 9N A £29] F A7H(314.21km)ollA A E&2 F3S 73 A9
AAAR YA} ALER(274.56km), AHAA AEEZ(21.61km), APAA AL
(14.43km), 2AFdA H-E*=(0.18km) = LERE

[ 2-1] XK APEH E2 o) blm (T2 : km)

NEN 89210 114,50 607.90 56.60 11310

TIOHA| 314.21 2161 274,56 018 1443

OFAIA| 384550 51.41 327.35 519

CHEA| 755.06 76.22 63509 4376 -

PIEN 207.28 4976 13015 582 2155

A2 60316 97.66 499,86 564 -

22U 32256 585 29765 1905 -

A 353,55 490 34865 - -

QN G 150.80 68.20 8260 - -

K= YEORIS, “2018 RFEHAH Ofgofe”, 2ol “20188 SARIE", 33E0 B https//www data.gokr) & 20190902,
27 =SB http//gits.gg.gokr) T4 2019.09.02
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2. XIXHIE Qlma} e tig

—

Q

ol

F(FDAA £ F2A AR 1z} ] d3S vlast A7) ok A 2A|

o Hla) MaAl7 B2 ZElold, AR, By AdA R &4 AdAE Bkl

Jom, xdA g B3t 65%= =9 2 #E]7t & o] Fofx|= A

O M2AE AR v AR AdA 1z} whe] dskE valskd

DAL, AL, LA, R mo ' vEh, ZPdA afj A SRl 1At
31%= v AAHel vls] 71 w2 e & 5

=

19,293 20000,
12,585
3184 3,200
35 -
-1,540 150 107 261 283 15 1,577 88 1,100
2H|0] M4 £TF HE|CH +=2F HE XEAH ST 29 EAH T
s MEA mTYAl o ORMA] mCfEA s FHEA
(A& 2-11 XRIHIE SSRFHA Q= & dizt
(& 2-2] XK SSAPHA =2} M2l oigt (20
== MEA| QFA| QPARA| CHEA| KAl
AHO|E 2 1,540 150 107 261 283
HKI|CH 2F 19,293 3,776 2454 3433 6,396
HO XIMAH L2F 20,000 1,715 1,577 2,355 4184
2 KFHH 42F 12,585 1,188 1,100 1,694 3,200
XFIA HiXlE
65% 31% 45% 49% 50%
(NP SRR

BN DUAEETY "0 SSARIA mZE A S FTer 2107, 2018, p. 8,
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O 2010\ 4€ : 2AAE
Q 2010 5¥ : A =¥

O 2010 6€ @ ‘928’ 71%(2010.06.5-E ~ 2020. 05.7F4] 10

3) 23 o

Q sz ¢ A Wy @rEs B A7), A6 83), A AWA(153),
FEA(15), FARF1E)S $9 Folu, ZAES A A e
Al 918 ¢4 Hn 9e

=R 2 S THHHA| 2ls FRlEs

43y 7H 8y 5% 2y [k
Ciciolo CHEOM 7l | QiRidd NG EN APAH A
i EE e (8%) EL) 23] e
T - 3 Slimial - -
2R 900~800 | 000~2400 | 630~2200 | 900~1800 | 900~1800

EX - O 2HI0|3(). “FIFTEEN DUA| SSAFHH", 2019, MSAVIREIST: “0UA| SIAFHH Wi ZiE1", 2015,
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— [REy |

AEE i
IR0 AEE gt 2 FAAE e} FAE 7 T &9 a1 9lor
Wb 8Tl AP A ] AA] B FE]7E Hegk ARAE AL 9
2ol AL 20104 1257048 FE319 o o] 257|488 7 FEsle] HA| F
1507042 &9 %9
o ZHTAME 1714 (FAE] SA 29)
oAb 8T (2009 7o <), 2016%d 1th F7F %)
o 2HoJA 150704 (2010 125702, ©]F 25704 F7} %)
o ApEA @ 1,715T)
o U3 AAA ¢ 4,400The} 71E-ANE 2830
7], Abar, 4 52,9680

Ao}

(O3 2-3] =8l AdE

L|ZE| AHOIM Sigt

— — o

Y& 507 ZElo] a3 1227709 AA7F 7550 o, dibs+= 56712
2Ho]A3} 14607 AR 15, LA 44719 2HolA 53} 1,0897H2] A
A7F FEFE ] A=

A Qe S o] = s H(567), HAH(5070), LAk (4470)



18

Eom THE] glow, AX ) E Ak
T(1,08971) o2 THF| HET, YT, DT S0

Az} 75

FsH(1,46071), YF-(1,22771), GAbA

nA)e) A7)

Q o]= 20109~20151d Ate] Y] Hlo]Ad 5L AX7E 71 A A F=5E0 o
201613~2018d Afe] Yl 7Hd B2 A7 Q1Zep7t 7550 drbaell -
Z5 2Hold 2 ANUFE A=) B
AE|0]d ZX[CH
50 56 1600 1460
50 = i 1227
I I ' 1200 1089
e uusy UMK Yy A¥E3 UM
2HOPE 4 HAICH
(O3 2-4] DZEl AHOKA e
(& 2-5] MZEI AEopd g (Tl = 71
g 7|Z(20105E~2015) AH2016E~2018H) Al
-
T AHO} HAICH AHOIM HAICH AHO}M HAICH
& Al 125 3,000 25 776 150 3,776
g5+ 34 772 6 455 50 1,227
Ealoas 52 1,269 4 191 56 1,460
LbA 39 959 5 130 44 1,089
A - DUARETY, 1Y SSAHA TIEE 2SHE) W RTer 817 2019, p. 4
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6) LIZEI AHO|A LK o4z

O 9=8 2go|AL sk, 39, 74 2 F4
g B el F2 Ao
a Z:E‘“O]}?:l ]’Hoﬂ :67‘7]—;??:}7]7]- gf(] = Z_\_Eﬂo]/\do’l o) 011]’ e

AT gEo] &9 Tl U

M
- ]
-3
g
g
=

4 NN SHO[X| XFHHER Qhithttp://www.goyang.gokr) F&Y 2019.09.02,

[Shal=]
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HRE DUA| SSAPIA Lfolg 24 21

7) DEEl HEH Xtgek|

O Y= 998 1.59% 2718 207 Ueptom, X|&37] 9] A5t 18.92% 57}
3l Ao g Uehdol we} 1) ZES $5h=t] YR A|Eo] W Flos B 4= 9lS

Q 9ZdS el glo] YA AFA AT F5io] 201195 AlZtate] 2019 AA
74 QA 20.16% = S7FHS: Holal gl&

188 4112
o 3,647

315 23 2372

1,436 1525 1,861 1,438 1,803 1425 1293

2009 20109 20118 20129 20134 20149 20154 2016 0174 2018 20194

! NE ==Y HINHS

(A 2-7] T=El A=W RiFK|

[& 2-6] DZE| X Xig4x| (TH| : uigie)

L2 20004 | 20104 | 20md | 2012@ | 2013 | 2014 | 2015

1. 2R 1,104 1,521 2223 1,893 1,4% 1525 1,461

2. KAl 727 11,138 3,045 3165 4,266 43404 6,891

2-1. 28418 0 334 822 1,63 1,963 1,457 1,647

3. DUA| R 0 0 378 1,264 2,700 2,700 5,355
e 206 | 20174 | 2018 | 2019 Al HEw 318

U 1,488 1,803 1,425 1,293 27,232 1.59%

2. XM= 4136 3982 3,647 4712 49453 18.92%

2-1. 28418 1,550 1,484 1,445 1,261 13126 14.21%

3. DUA| IERIKE | 2,765 2,315 2,372 2,372 22,221 20.16%

XIS O ZH0|3(Z). “FIFTEEN DA| ZZAKA”, 2019, p. O.
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Q ¥ZEe] S|Vl Fs] F7kste] 201700 16,2457 0.2 7H 1]
om, ARL 6.59% S7FHE

F71

O )38 7RI 5 3719 ol 7hsiAt JA) ZIS1Ae) oF 50968 W ME-E Tk w
glom, M3l FA) 34Y ol4W TS Hashs A% 2 > U
7.115
5,620 2,869
7,156 6.088
8,567 6,188
6,244
20103 20119 2012'4 20139 20149 20153 2016'd 2017'9 2018'd
ma7fE moiE wmarfE o7 wald wmod w3l
[713) 2-8] A= TZE| 3i9 TRt U

(& 2-7] A= mZE D101 &g e )
orgz
TE | 20008 | 200d | 2012 | 2013 | 204 | 2015 | 20168 | 2017 | 208 | S

o
sk Al 8,493 | 14633 | 14,052 | 12,109 | 12,924 | 13,262 | 15,402 | 16,245 | 14147 | 6.59%
Vi - 18 - 205 937 2190 | 3,328 3,526 3,312 | 91.91%
270 - 2,372 | 3,966 3,351 3,912 3655 | 4036 | 3237 | 2,789 | 2.04%
30 6,244 | 8,567 7156 | 6,188 | 6,088 | 5620 | 5,996 7015 | 5869 | 0.77%
671 605 657 504 526 571 402 401 671 634 | 0.59%
14 1,644 3,001 2,343 1,777 1,333 1,331 1,549 1,590 1,439 | 165%
26 - 13 67 46 65 42 63 73 55 | 19.76%
34 - 5 16 16 18 22 29 33 49 | 33.02%

M DAEErd

Y STSARIH mEE 2YAE] 3 RT-OE H”, 2019, p. 12
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0 ¥]Zele] o] &R 2010045 A& F7k8le] 2012+ 1,547,2823] 2 71 B
018 Wl 1 o|FR A} 1835 sk Aow vehd

s
$35E AWF 310% F7HE WL, W UL oS3 AR -

2010'3 20119 2012'4 20133 2014'3 20153 2016'3 20173 2018'3
msH mH=H

(22 2-9] D=El A=Y O[Z%H Hlu

ofmi
TR 2004 | 20nA | 2012 | 2013 | 20144 | 2015 | 2016\ | 2017 | 2018 | 255

1
=

812,543 | 1517908 | 1547282 | 1245461 | 1342081 | 1211500 | 1,151,339 | 1150268 | 932047 | 1.73%

s | 539772 | 1019741 | 1101835 | 848217 | 903693 | 866,264 | 833636 | 850,160 | 688,899 | 3.10%

HReld | 272,771 | 438,162 | 445447 | 397,244 | 438388 | 345236 | 317,703 | 300,108 | 243,148 | -143%

BN DAY, "0 SSRRA DiEEl 2GuE 3 TR 7, 2019, p. 12
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3) 28 mIE| 0|2AIA

= [ o=
Q 7]2o] v 19~397 119~1292 I8l o] 85| Yol Z1S & F 9lon,
7]0] = 49~1097H & F2E o]8Fo] E& AS B 5 Qe
Q A 7] Wslel we} 929 o] 8Eo] & Fo2 Aol U= Z1S & 5 glow, 7]
WS} 9 ZEl o] §Ee F FIFS v

(& 2-9] ¥ DZEI 0jgAE (B2l 2
e 20134 20144 20154 2016\ 20174 20184 g;glg
et Al 1,245,461 1,342,081 1,211,500 1,151,339 1,150,268 932,047 -5,63%
2 24188 35,706 37,502 36,773 34926 27439 2.55%
22 21868 | 40432 34960 32661 33512 25313 297%
3¢ 70,777 79,630 599,745 64,279 66,946 56,857 -4.29%
44 97,741 17,671 90,274 99,648 106,742 84,637 -2.84%
52 154503 | 150017 | 128298 | 115930 | 137450 | 105750 |  -7.30%
62 169537 | 153762 | 140885 | 139324 | 145381 | 120150 | -6:65%
74 131,827 168,585 152,303 125,539 11,992 104,476 -4.54%
8 157,876 155,939 157,358 129,958 119,161 98,499 -9.00%
9gl 154676 | 160058 | 159977 | 148984 | 1499% | 113006 | -608%
108l 147144 | 150,608 132178 131,527 132,752 97,219 -7.95%
e 78,318 93,070 70,902 78,078 76,425 64,390 -3.84%
128 37,006 36,603 46,888 48638 34,985 34,311 -1.50%

BH : IR, 1Y 33

oo

PR TIZE| SAEY I 2T BT, 2019, p. 14

e
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4) X|9E AH0]A 0l (2018 CHOP |2

Q z"Hold A = dieT(5671), GdT+(5071), GAAFH(4471) o= AA] 9
A g3l vE2 AET(53%), AT(34%), GF7(13%) o= YER
Q UrsTo] o]8Fo| F2 vhA Yokt AH oA AR o vl b o] &E=
Hed oleEs HY
Q ol drks, rbte] A& ket WX 7| we vhA | g okto] 288 4|7}
Wol X2 EAdo] o]8Eo Fas vH|= Aoz
2Hold LERS
60 50 56 600,000
50 44 500,000 499,092
B A0 313,064
30 300,000
20 200,000 119,891
10 100,000
0 |
4y e UM il s Rl
2O} CHofsla
[32 2-10] X[ TEEl AHOM CHofSke
[Z 2-10] K|k MIE| AEjo|M OJAIN (0184 Cio] 7)
-2 59 =ein Uz Ubbi
150 50 56 4
AHO|MA (FHA)
HIS(%) 33% 37% 29%
932,047 119,891 499,092 313,064
CHOIZIA ()
0|2E(%) 13% 53% 34%
A= @ OUAPY HESAISEDE “Nok| SSQUCHKPEA DIZEl 0|254 HIG0E &M 217, 2019, p. 1.
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5) AH[O

M OI8AN (2018'F CHOP 1E)

Q thel=s 3
Q thed=9 skl

O A7 dheld B4 44

olgS Bl

1032¢] 4%

= e
103k} A+ 5 4

Y7 6

o9

ofN  ofN

ax
2

BT

3, QAN

3xo= uEhd

=
AT 4o E Ve

tolfro] & Wi Yofe v

=9 N AH0|d HH HA[Chi CHofz
1 UMST 4T HBEARE (MBCRHEH) 30 23,080
2 s S539 (@ATHX] A2 30 22763
3 A TEHE 6H &7 30 20,863
4 UMST AAEE A+ 30 19,040
5 ST EPIMEIZZ AT & 20 18,669
6 s+ Of=Y 74 &3 25 17,161
7 LAt ZHA 25 =7 30 16,136
8 A 2Rs 30 15,304
9 ST HUMH 28 7 (ROERIN) 30 14,812
10 UMST ULNEISH SESHA o 30 14,211

X2 IUAR MBS “DoR| ZZUCKENH TZEl 0f83iet HIHO0[E 24 817, 2019, p. 21,

[& 2-12] mZE| CHoiRS 612 102 e . )

29| X9+ AH[OPMA EA HA[Clig CHof=
141 S A& MMAINEREE of 40 975
142 S A0RE 6EHX| HE ¢ 25 %9
143 UMMT | SIOMEE3TIX| 3028 HASEEH 30 950
144 S A0S 165|271 25 929
145 UMMT | SIO[IESTX| 50289 HARSE 20 870
146 A JERHR| 282 20 802
147 SRl NUAY FAPY 17 786
148 UM S10[I=2CHK| 20559 SuY 30 762
149 = MHOIS 3125 20 629
150 = KT SIUXIAL O 20 625

AE : OUAE

HEA ISk

oLOooL.

“NUA| SSYUCHRPEA TIZE 0fZ9#g HICofE 24 =1, 2019,

p. 24.
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tC

A7 Peck Time)

|7

J
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A
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6
a
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S
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i
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HZFo| 2=l
1,600,000 1,342,081
1,400,000 o 1,211,500 1,151,339 1,150,268
1,200,000 —— & 932.047
1,000,000 ‘\'.
800,000
600,000
400,000
200,000
0
2014'4 20154 20164 20174 20184
[T 2-12] T=El &7t ofg&ig
A7t EH T SA
3,677
4,000 ’ 3
sk 3,319 3146 3,151 =
3,000 2,554 ’
A0 : UNFAZ|HES
Voo 1346 1595 1433 1884 41553 U o omamoigms
. e = "'i*"—’*ﬁ-’-ii?‘*“;ﬂ%:-.«..g:. 1
1,000 - it e 2 7H i HY X[ S =
0.5
500 2.73 2.75 2.2 2.26 2.04
0 0]
2014'd 20153 2016 @ 20178 2018'A
[Og] 2-13] D=El o7t AmR EA
[H 2-13] =Y o|=El 3|XS Hj (T2 - 2]
S
T8 20144 20154 2016\A 20174 20184 =le
o
o7t 0|23l 1,342,081 1,211,500 1,151,339 1,150,268 932,047 -8.71%
@AmEA 0|23l 3677 3,319 3,146 3,151 2,554 -8.71%
BUTT Ht[sist 1,346 1,205 1,433 1,394 1,253 -1.77%
UHASIHE(@)/®) 2.73 2.75 220 2.26 204 -71.02%

BN DUAFETY. "0Y STARIA mmE 2FAE] 3 TR 57, 2019, p. 18,



Moy YA SSAREAH Lol 24 29

8) LIZEl XPHA HiX[E (G

Q =8 A WA A BiEA o AR gasha Qo] AR -8.27% AaF

=T

Q 53] 2018 9€~10¢ 1000 mIvF vix]=, 20199 6 900t W%k vjx|&S K
olaL gle] 7iido] dast
[E 2-14] TZEI XRE XFEH ik (2l - o
T2 20164 2017 2018 2019 ohEn Zkg
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Q FFAA o8 35 dFdel 1~23]9] SEAte] A& g Ay, T4
(61%), 3F)EZEH42.2%), EF2eH37.7%), 294 (37.5%), F+2/25(35.9%),
A (29.5%) o= FAE

1%
rot
i)
i)
19

o

0,

(Base: A n=1,230, Unit: %)

181
- 5‘9 El?
I I
Uzl 13 0|p e R g0l 3~43] Yz 53 of el oge

(3% 4-21 BEXIEA 0Ig 3



Mg DUA| SSAHH 2SAAE TR EE 77

[E 4-5] 2BXHA 0|88k (2] - & / %)
| EFELON | YFYofl [ EFo [ LFO) ol ol
M rslopt | sl | 3wasl | ssjop | TPTHE
HA| 1230 41 272 18.1 69 6.7
it Lk (576) 391 259 18.2 85 83
°= ot (654) 28 284 180 55 52
19~294| (461) 295 297 234 85 89
30CH (276) 399 319 15.2 80 51
O AQCH (257) 498 237 16.0 51 54
50CH (197) 55.8 218 122 46 56
60CH OfAF (39) 538 154 205 51 51
Sjort (359) 532 256 136 42 33
HERIH UMST (430) 340 295 193 72 100
AT (441) 381 263 206 88 6.1
ToA| A2 sl ol | (705) 184 352 255 105 104
SERiEA A2 6742 Ol | (279) 56.3 240 129 36 32
‘gl‘;; sy | 2t 1 OfLh (171 87.1 99 29 00 00
© °8 7[Et (75) 20 40 27 13 00
IZ Ofgt %) 143 286 429 143 00
kS (228) 351 237 232 92 88
el H2CHE (173) 457 243 20.2 29 69
s 721 04 291 16.2 6.4 58
Clistd Oy (101) 386 26.7 149 119 79
14 ojat (33) 15.2 273 273 152 152
1~53 O[gt (146) M8 253 17.8 6.8 8.2
kA 5~10 Ofat 172 477 285 15.1 47 4]
HZoRE | 10~20E ORE | (446) 433 249 177 6.5 76
20~30E 02t | (383) 373 303 196 76 5.2
30 OJA (50) 420 26.0 16.0 80 80
Sl0[EZI2} (753) a2 283 165 69 6.1
=58t (130) 377 277 208 54 85
X|OfeH Zd (94) 61.7 18.1 17 21 6.4
TEE ShAY (173) 295 272 266 92 75
XA (16) 375 375 188 63 00
2x/B2 64) 359 250 188 109 94
a5 o= 64) 203 234 297 156 109
1002k Ojat (26) 385 308 15.4 00 15.4
100~2002t2 O[3t (118) 280 263 263 76 119
Siasy 200~3002t2 O[RH (228) 320 298 228 70 83
U= 300~4008K  0J2H (220) 400 318 145 77 59
400~5008F)  O[@H (179) 49,7 257 145 6.7 34
500~6008F T2t (137) 51.1 241 139 58 51
6002k O]Ab | (258) 50,0 248 155 5.0 47
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Q F5ARdA ol gsh= ol 5 1A B Al TX19) SHAke] AR S A7 A

0 FEAAA olB3ke olf 3 17 2 AY T SRAe AT A9e 24

Q A olgeks ol 5 w'sH] HeR23.5%)8] sHAke] ARte w43 A

3) ZDRHHE 0|2sI= I £Q3%t 012

Q seAbdE olgshe 7P wast O]‘rri W R A F00) 30.9%= 7P A ek
Q theom, ‘o5 ARRE deF(24.3%), ‘wsH] HoF(23.5%), HAA <A A

2]'(14.8%) 59 o2 Jehd

B
(@]

’

t(39.7%), 60TH ©1’3(35.9%), 50tH, 30tH(33.0%), 19~2941(23.4%) 0= LIE}

piY

-

A}, GPH(34.5%), DAATH(28.8%), LAFETH(30.0%) w02 VERG

19~2941(39.0%) 30tH(20.3%), 40tH(13.6%), 60EH(7.7%), 50t(7.6%) 2 402 Bl
=R

Q wEH] "ofo] FErte] ‘A S A AT, F2/RE(42.2%), SHE(38.7%),

F2421(23.8%), 3| EZEH20.5%), x}°§°é(18.8%), FX(7.4%) <O 2 JeRd

£y

(Base: MM n=1.230 Unit: %)

309
||
o Ol A2t E REH| 242 HHHY L0 7|t
U 2 o
ne|

(O 4-3] SSAEHHE OIZdh= 71 388! OIf

0



M DUA| SSAFEH 2SAIL- T HE 79

(% 4-6] SSAEHE 0Z5H= 71 388t 0|7 (TR H / %)
14 U | OlsARY x| | AleEy

R ey am | mor | PSIENcime) ao | M
FHH| (1230 309 243 235 148 45 20
e et G76) | 264 293 22 16.8 33 19
°= o4 654 | 349 199 24.6 130 55 21
19~294]| 4e) | 234 208 390 1.1 4] 15
30CH @7 | 330 236 203 156 43 33
e A0CH @57 | 397 26.8 136 140 47 12
50CH 1979 | 330 284 76 234 51 25
60CH OfAH 39) | 359 333 77 154 51 26
Gjor (359) | 345 228 206 136 45 39
PN QUAET 430 | 300 237 25.1 149 51 12
QUMM @) | 288 26.1 243 156 39 14
Topy | EE O | (05| 294 235 29] 125 44 1
oy A2 oM ol | @79 | 312 27.2 211 165 32 07
g; oy | ZRETEOLE a7 | 345 263 94 205 70 23
° e= J[EL 75 | 360 16.0 120 173 40 147
IE Ot %) 429 00 571 00 00 00
= 28)| 298 237 281 149 13 22
el HIRCHE 173 | 329 185 254 179 17 35
Ch& 721 | 308 265 22 129 6.1 15
Chet ofat aon | 297 218 16.8 238 50 30
14 ojgt 33) | 364 212 333 6.1 00 30
1~5i O[gt 146) | 329 26.7 192 123 6.2 27
A 5~108 Ofgt | (172) | 337 26.7 186 169 35 06
HZEI)RE | 10~20 0@ | (446) | 303 242 233 155 40 27
20~30 Ogt | (383)| 282 235 266 149 50 18
30 oft G0) | 380 180 240 140 6.0 0.0
Slo|EZR} 753 | 324 254 205 137 58 23
=227t (130) | 338 215 238 177 23 08
- Zd @4) | 330 266 74 27.7 43 11
Es SHH 173) | 225 260 387 104 00 23
Pty 1 | 438 125 188 125 00 125
2x/82 e | 234 125 22 156 6.3 00
AS s ®) | 219 250 22 94 00 16
1009K Ofat 26) | 269 154 346 231 00 00
100~2002t2 TRt (118) | 288 186 407 76 25 17
Jfas 200~3009F ORH (228) | 303 19.7 276 145 57 22
T777=1300~4009K) ORH (220) | 305 255 209 159 50 23
400~5008H! OBH (179 | 307 274 207 156 56 00
500~6009F) O|RH (137) | 321 234 16.1 190 73 22
600TH oA | (258) | 349 291 143 151 31 35
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4)

a
a
a

SSAENE 0180k 8 84 =5

S
FEAAAE o8k T8 B8 BH o= A ~E =T} 40.0%% 7 A VERS
Ugo2, ‘EE(36.3%), ‘2 (8.5%), ‘QF(8.5%) 52 o= ehd
FEIAAAE o83k T8 53 X o= g~y =0 SHxie] ‘AYYE A%
A3} 5000(47.7%), 30tH(46.7%), 40T0(45.9%), 60t ©1%H43.6%), 19~2941(29.1%)
oz JERT

g A-2E 2] SR AT XS B4 A, HYA(47.4%), DabET
(37.7%), VAT(36.3%) w02 LER

T8 Y 5Ho0F FE(36.3%) 02 $HS SRR A S wAIg Ay,
A(53.2%), FA/HE5(42.2%), EF27H36.9%), 3ol EZEH(35.9%), A3
(31.3%), F5-(5.3%) 2.2 Jeb

&
r® 1o

40.0 36.3
8.5 85 6.7
LRSS g2 4% e L

(Base: HHE n=1.230 Unit: %)

[0 4-4] SSXEHE OIZdk= 78 &4 =X



M DUA| SSAFHH 2BAAE TR HE 81

[E 4-7] BSXHHE 0I26l= 78 3 8% (TR - F / %)
e | wsR | em oo JEt
K| (1,230 400 363 85 85 6.7
i LEAf (576) 363 n7 6.1 83 76
°= 034 (654) 433 31.7 10.7 86 58
19~294| (461) 291 50.8 65 78 59
30cH (276) 467 301 76 83 72
o A40CH (257) 459 292 125 74 51
50CH (197) 477 28 96 107 9]
60CH Ofat (39) 436 256 77 12.8 103
H (359) 474 276 95 84 7.2
HEX|H s (430) 377 384 84 91 6.5
AT (441) 363 45 79 79 63
ToH| A2 skt oL | (705) 332 454 72 88 54
a2 61 O | (279) 437 337 6.8 90 6.8
‘gl‘; ey | EZ1E 01| a7 538 158 187 58 58
S °8 7[Et (75) 587 80 40 93 200
TE 0[g %) 429 571 00 00 00
kS (228) 346 404 79 105 66
el HMECHE (173) 387 399 92 92 29
CHE 721 408 35.2 86 78 76
CiBil Ofak (101) 485 277 89 79 69
14 ojgt (33) 4 4 6.1 6.1 30
1~544 O[gk (146) 432 356 6.8 103 41
DA 5~104 Ok | (172) 430 326 87 105 52
HEIRE | 10~204 ORF | (446) 386 381 76 74 83
20~30 OBF | (383) 381 360 104 84 70
304 Ofat (50) 46,0 340 80 80 40
sl0|EZEt (753) 425 359 78 69 69
2248t (130) 362 369 77 138 54
x|04eH e (%) 521 53 223 128 74
EE Al (173) 272 53.2 46 98 5.2
Xt (16) 500 313 00 63 125
2x)/n= 64) 328 42 109 63 78
4E ol 64) 359 375 94 78 94
100924 OBt | (26) 308 500 38 38 115
100~2002t21  O2H (118) 314 466 51 93 76
Jiasy |200~3002121 ORH (228) 36.8 M7 83 83 48
T2 300~4008K 0[EH (220) 391 386 6.8 109 45
400~5009F4 Ot (179) 408 313 101 84 95
500~6002t2 02 (137) 467 292 109 73 58
60002 O[AF | (258) | 453 306 97 74 70
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5) ZEXIEH 18] B 0l AR

O a7 13] Hit o] fAFFOR ‘15~30% o7} 37.1%= 7P =4 veba

O TS0, ‘30~45% o' (20.1%), ‘154 o' (18.4%), ‘45~60% o]’ (17.2%),
AAIZE ol (7.3%)9) co= LR

Q 13] 4t o] 8ARE 158~30% oJfe] Sk ‘AL & 243 23} 19~294
(44.7%), 40TH(33.9%), 30tN(33.3%), 50tH(32.0%), 60TH ©1’H(20.5%) o=
g

Q 13] 33t o] 8AIRE 1538~30+ o] S5l AT Ao & 48 23, b
T-(39.5%), YAPAT(37.6%), BET(33.4%) = ER

QO 13] 3t o] EAIRF 1558~30% o]u]e] Sxxte] ‘2|9 BAl sk A, 3HI(43.9%),
FA/RE(42.2%), SF22H38.5%), SFlEZEH35.5%), T5-(34.0%), A9

(25.0%)c0o 2 BA=

(Base: M n=1,230, Unit: %)

37

201

18.4

17.2
. . ?.3
154 OJLd 15~30# 0l 30~45¢ 0l 45~60& 0L 1A12H o4

[D% 4-5] ZZAFHH 18] B 0f2 ARt



M DUA| SSAFHH 2SAAE TR HE 83

[ 4-8] BSAFHA 12] " 01F ARt (TR F / %)

A& | 158 O|Lf |15~30& O|Lff 30~452 O|LH 45~60= O 1ARF OfA
HA| (1230)| 184 371 20]1 172 73
e L (576) 227 384 179 144 66
c= 044 (654) 145 359 220 196 80
19~294| (461) 16,5 2.7 174 156 59
30CH (276) 192 333 239 159 76
o AQCH (257) 171 339 206 16.0 125
50CH (197) 239 320 193 218 30
60CH Ol (39) 154 205 256 282 103
gjort (359) 212 334 198 178 78
PN UAET (430) 16.0 395 209 172 63
A (44) 184 376 195 166 79
oK | A2 SOl | (705) 18.7 409 183 155 6.7
oA A2 674 Ol | (279) 14.3 3511 240 186 79
;’l,‘; sy | 2t 1 OL (171) 211 310 222 193 6.4
& 3% J[EF (75) 24,0 27 173 227 133
ZE o)t @ 286 143 286 286 00
= (228) 19.7 399 171 136 96
= HEHE (173) 14,5 382 237 185 5.2
WES (721) 183 366 200 179 72
Chet ofat (101) 218 337 20.8 16.8 6.9
14 ojgt 33) 121 D4 121 242 91
1~54 0jgt (146) 178 370 185 137 130
TIQA| 5~104 O[gt (172) 19.2 349 19.8 163 99
HZEIRE | 10~20& O2H | (446) 179 35.7 211 19.7 56
20~30 0ak | (383) 204 386 19.8 15.7 55
30 OfAt (50) 100 20 240 140 10.0
Sl0|EZE} (753) 194 355 19.7 18.1 74
=22Et (130) 131 385 300 16.2 23
X|OfeH X (94) 149 340 170 223 1.7
EE S (173) 16.8 439 179 127 87
NS (16) 250 250 25.0 125 125
2x/2s 64) 250 422 141 141 A7
2 ¢S (64) 172 406 156 141 125
1002k T2t (26) 19.2 462 154 154 38
100~2002t2 D[t (118) 11.0 424 220 17.8 6.8
Slmasy 200~3002t2 O[RH (228) 171 17 219 15.8 35
T75T=1300~4002K  OJ2H (220) 16.4 405 205 186 41
400~5002F1  O[@H (179) 218 R4 20.7 156 95
500~6002t2 O[RH (137) 175 343 190 204 88
6002k O | (258) 229 306 190 171 10.5
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6)

Q

Q

SSAA 02 O Yot SW=HO=Z AKZot s,

TEAAA o]& o] FYUT FHEA O ARG aETHE WATE 48.7%E Tt
% = VrEbe

U802 ‘TH(26.2%), ‘58P (12.2%), ‘A& (9.1%), ‘NAAEA (2.8%),

EAI(1.0%) 0] o= e

TEAAA o]g A EPLEA ALgFrho 7 BAS Aedl Sukje] AF A S
A 23t dAEsH(53.7%), DATH(47.4%), JET1(44.3%) o= A
SoARAA o] & A FHEA ARRTHoR WS AEE SHRkY] AF E 4
3k Az}, 19~294(67.0%), 30HH(50.4%), 60HH(35.9%), 50tH(31.5%), 40tH
(29.2%) o= ¥A4¥

Q FFAHA o8 A FAEH ARETHoZ HAE A9t SHR] ‘S A%
Ay} FA/EE(67.2%), SR(67.1%), =F22H46.9%), 3to|EZEH44.9%), A+
2 (43.8%), FT5(36.2%)2] oz BAld

(Base: ©AH n=1,230, Unit: %)
48.7
12.2 9.1
B m=
|
B4 Ey &8 25p THQURpMA EHA

[712) 4-6] SIAE 0| OfH SHEX DEACH



Mg DUA| SSAHH 2BAAE TR HE 85

[ 4-9] STXA O O BHSN WEALH (%= B/ %)
Al HA e S8KF | RGP | JHRIRPAAH|  EHA|
A (1,230)| 487 26.2 122 g7 28 10
e = (576) | 403 2656 16.7 116 38 10
c= 044 ©54) | 561 258 83 69 20 09
19~294]| 4el) | 670 204 30 76 13 0.7
30CH Q76) | 504 26.1 105 g7 22 18
o A0CH 57) | 292 331 214 10.1 51 12
50CH 197 | 315 294 244 10.2 4] 05
60CH Ol 39 | 359 333 10.3 15.4 5.1 00
gjort 359 | 443 290 123 103 28 14
PN QUALETL (430) | 537 233 1.2 84 26 09
QUAEA T @an | 474 26.8 132 88 32 0.7
ToA| A2 s Ol | (705) | 525 241 106 g7 27 10
SRR A2 6 O | @79) | 495 265 93 111 32 04
gl_‘; vl -~ =< B a7 | 368 304 199 76 29 23
S o= 7[Et 75 | 373 347 200 53 27 0.0
T Ofgk %) 571 00 286 00 00 143
E (228)| 553 211 11.0 105 18 04
= HEHE (173) | 514 225 14.5 81 17 17
CHE 721 | 484 276 115 8.7 29 08
Clicked Oy 101) | 307 356 149 109 6.9 1.0
14 ojat 33) | 424 394 121 30 00 30
1~544 OJgt (146) | 486 26.0 16 89 14 34
TIQHA| 5~10 O[gt 172 | 407 337 11.0 116 29 00
HZIRE | 10~20E ORF | (446) | 469 240 135 11.0 38 09
20~30& 02t | (383)| 546 243 11.0 76 21 05
30 OJAt 50) | 520 26.0 16.0 00 6.0 0.0
slo|EZE} (753) | 449 26.7 151 93 28 12
E228t 130) | 469 231 15 115 46 23
X|OdeH X Q) | 362 372 149 74 43 00
TEE SHM 173 | 671 214 06 92 17 00
XA ae) | 438 313 250 00 00 00
2r/2s ®) | 672 219 31 6.3 16 00
AE oS ®4) | 688 234 47 16 16 00
1002k OJat 26) | 692 15.4 00 115 00 38
100~2002t2 O[RH (118) | 644 17.8 59 85 25 08
Jiasy 200~3002t2) OB (228) | 610 211 75 66 26 13
T7T=1300~4000t2 ORH (220) | 482 223 145 105 27 18
400~5002F) OH (179) | 358 307 184 1.7 28 06
500~6002t2 ORH (137) | 431 27.7 16.1 95 36 00
B00TH OAF | (258) | 360 357 140 10.1 35 08
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7)

Q

Q

IBRRIHA 018 SXEDIK| OISA| 01 S
FIAAAE olgale] AN o) FA] olg el 'Puo] 50.8% W=7
49.2%% F 7FA7} B8k o2 UERG

FTEAAA 5HAA o8 FEHE FEOoR o] gdl SHAL] AN E HAF

A3}, 50t(56.3%), 40tH(55.3%), 60t ©]7(51.3%), 30tH(50.0%), 19~29A4]

(46.4%) o2 YERd

TEAAA BAA A o] EHEHE AL o] gk SHERle] ‘AFY S 243 2
3} 19~2941(53.6%), 30tH(50.0%), 60tH ©]H(48.7%), 40tH(44.7%), 50TH
(43.7%)= 02 VER

FFAAA BEARA A o] SHHE o7 o] 83h= SHEA] ‘A S #A% A
¥}, F5(58.5%), B)ELTH51.3%), SHY(50.9%), SF7eH46.9%), A3
(43.8%), F2/55(48.3%) 02 ER

ol SHHE HER o]8h= SR ‘A S A A, Al FAY/EE(56.3%),
EF4eH53.1%), 3H(49.1%), St|EZTHA8.7%), F5(41.5%) o= YEhd

(Base: A n=1230, Unit: %)

pE
49.2

(2% 4-7] SSAFIA OIZ6104 SXHX[IFX| OISA| OIF HEH




M DUA| SSAFHH 2BAAE T HE 87

(& 4-10] S3AFHH 02510 SEXMIX| OlsA| 018 el (TR H / %)
N o= He
T (1,230) 50.8 492
i = (576) 509 49]]
°= ) (654) 50.8 492
19~294| (461) 2464 536
30CH (276) 50.0 50.0
O A0CH (257) 553 a4.7
50CH (197) 56.3 437
60CH Ot (39) 513 487
Sor (359) 499 50.1
HER|Y UMST (430) 50.0 50.0
QUALM T (44) 524 476
o | ZR= B O | (705) 530 410
S A2 674 O| | (279) 520 480
glj_l ey | ERZ1E Ol [ a7 27 573
© o= 7|Et (75) 440 56.0
IZ Ofgt ©) 29 57.1
kS (228) 54.8 452
ElE HEOE (173) 457 543
s (721) 50.5 495
Chistel oAt (101) 535 465
14 ojgt (33) 758 242
1~5\4 0jgt (146) 555 45
TUA| 5~10 O[3t (172) 54,1 459
HEI |2+ 10~20'F 0@k | (446) 504 496
20~30 o2t | (383) A6 55.4
30 ofat (50) 60.0 400
Sl0|EZEt (753) 513 487
=22Et (130) 469 5311
- EX] (94) 585 M5
THEE SHH (173) 50.9 491
X5 (16) 38 56.3
2x/R2 (64) 438 56.3
A5 9= (64) 56.3 438
1002t Ojat (26) 577 23
100~2002k4 O3 (118) 50.0 50.0
Jimacty [200~3002191 O (228) 461 539

FASE

300~4002t2)  O[8H (220) 49]] 509
400~5002F  O[@H (179) 492 50.8
500~6002H O[3 (137) 547 453
60022 Ofat | (258) 539 46.1
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3. EEXAF B Y - SSAFAAHFIFTEENAAE T=E

1) SEAEA 0Ig TUEE

O FSAPIAFIFTEEN) o]l thel] WS 55.7%% Wehd Wi, Snkhe
18.9%% Wfepd

(Base: MM n=1.230 Unit: %)

03 0E
r==—=—- 18.9 - - r==—=—-= 55.7 - ==
I | | !
40.7
25.4
13.6 15.0
- ]
0 E0E b gl 2 s O W

[0 4-8] SSXIHAH 018 U=



Mg DUA| SSAHH S2SAAE T HE 89

[E 4-1] SSAFHA 012 TIFE 2 E /%)
N = (e o= =0 HE | IE ok = HE | IE ma | mg

A (1230)| 54 | 136| 254 | 407| 150 | 189 | 254 | 557 | 35 | 616

At =) (576) | 73 | 149|248 382 | 148 | 222 | 248| 530| 34 | 595
°= o1y 654) | 37 | 124|258 430| 151 | 161 | 258] 581| 35 | 634
19~294| @61) | 59| 171| 271| 367| 132 | 230 271| 499| 33 | 586

30CH (76) | 62 | 127 | 214 | 424| 174|188 | 214| 598| 35 | 630

Cal= 40CH (57| 43 | N3 | 241| 455| 148| 156| 241| 603| 36 | 638
50CH (197) | 46 | 107 | 279| 431] 137 | 152| 279| 569| 35 | 627

BOCH OfAf (39) | 51| 7.7 | 282|333| 256| 128 | 282| 590| 3.7 | 66.7

= (359) | 33| 11| 273| 418 164 | 145| 273| 582| 36 | 64.2

HEXA ST 430) | 42 | 172| 237| 428| 121 | 214| 237| 549| 34 | 603
LA T 4a) | 82| 120| 254|379 166 | 202 | 254 | 544 | 34 | 60.7

T 2 312 O | (705) | 67 | 17.3| 228 367 | 165 | 240 | 228 532| 34 | 598
o AT eMH O | 279 | 57 | 93 | 240|470 40| 151 | 240| 609 | 35 | 635

glifj 21O | (7D | 06 | 58 | 351 ] 462] 123 | 64 | 351| 585| 36 | 659
©°oc 7E (75 | 27 [ 120|320] 427] 107 | 147 | 320 533 35 | 617
0Z O (7 | 00| 00|286] 286|429 00| 286] 714| 41| 786

- (228) | 79 [ 154 ] 263| 364] 140| 232 263|504 33 | 583

o TEHE (173) | 35| 133[ 231|474 127] 168 231 601] 35 | 632
ChE (721) | 46 | 137] 252] 406| 158 183 | 252 564| 35 | 623

Ciskad Opf | (10 | 89| 99| 27.7]406| 129] 188 27.7| 535| 34 | 597

1 ot (33 | 91] 91[182]455| 182|182 182|636] 35 | 636

1~5 0Bt | (46) | 55| 82 | 247| 425|192 | 137 | 247| 616 36 | 654

TN 5108 Ot | (172) | 52 | 140|180 448|180 192 180 628 36 | 641

HFEIRE 10~20'F Ofgt (446) | 54 | 50| 262 | 428| 105 | 204 | 262 | 534 | 34 59..5
20~304 08t | (383) | 57 | 144 285| 366|149 201 | 285| 514 | 34 | 60.

30 Ofy (50) | 00 | 120 260 320|300 120| 260| 620| 38 | 700
S0IELE | (753) | 64 | 133] 232| 413|158 197 | 32| 51| 35 | 617
s2zat (130) | 23| 100 323| 408] 146 | 123] 323|554 36 | 638
-~ e (99 [ 00| 64| 234[532| 170 64 | 24| 702| 38 702
TEE s (173) | 64 | 214] 283|329 10| 27.7| 283| 439] 32 | 552
] (16) | 63 | 188 313] 375| 63 | 250 313 | 438] 32 | 547
ox|/B2 64) | 47 | 125] 297 375| 156 172 97| 531] 35 | 617
2E gl 64) | 94 | 156 281|266 203| 250 281 469| 33 | 582

100TF 02k (26) | 154 | N5 192|423 N5| 269| 192| 538| 32 | 558
100~2002K OJ2F (118) | 0.8 | 144 | 347| 314|186 | 153 | 347|500 35| 631
w | 200~300TH O|2H (228) | 75 | 167 | 211 | 408 140 | 241 | 211 | 548| 34 | 593
=1300~4002t OBt (220) | 50 | 109 | 232 | 441|168 | 159 | 232|609 | 36 | 642
400~5002F¢ OgH (179) | 45 | 145 ] 20.7| 475|128 | 190 | 20.7| 603| 35 | 624
500~600TFH 02t (137) | 36 | 146 | 255| 423 | 139 | 182 | 255 562| 35 | 620

6002 Off (258) | 54 | .2 | 298|399 136| 167 | 298| 535| 34 | 612
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2) SEAHA 018 225 Ol

A

Q FFARIA ol§ B B vlg- B Aed Al e die dasigin
B o] el sl SE-SHE A

FEAAA o8 BHEE o) 5ol 3] ‘AP A ] 2ke 11 0] 73.0%% 71 = lUrE%L
0 theom ‘A28 w33 (71.2%), ‘“BEAAT] BE (64.8%), A2 D uhdt
H=(46.4%) =02 R

(]

l“>

(Base: T A n=233, Unit %)

73.0 71.2
64.8
46.4
13.3 12,0
6.0 47
- - 0.4 0.4 0.4
ARMMel ARG &5 A E 0121-? H#4 28 OHERS i) 2R B2A  TWME
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Abstract

A Study on the Policy Direction of Public Bicycle
in Goyang City

Joohyun Baek*, Junwoo Kim*, Yunchul Cha*

In 2010, Goyang City built and introduced the ‘Fifteen” system, the first
public bicycle service in South Korea, provided by a private operator. The
Fifteen service is in operation under an agreement between Goyang City and the
private company Ecobike Co., Ltd. until May 2020. However, the future
sustainability of the Goyang City public bicycle system must be considered from
various aspects as the expiration of the agreement is approaching.

The Fifteen service has been highly valued by many Goyang citizens for the
past 10 years but is suffering from low profitability as the number of users is
steadily decreasing every year owing to the lack of active response to system
investments to address such problems as system aging and insufficient bicycle
rental stations. Goyang City has to provide financial support every year to
compensate for the loss of the private operator. Goyang City is also concerned
about whether to continue this service.

Concurrent with these internal concerns of Goyang City, a paradigm shift is
occurring in the public bicycle market. Station—based public bicycle systems
have been introduced and operated by most local governments, including Goyang

City, but their progress is slowing down owing to the disadvantages of high cost

* Goyang Research Institute, Goyang, Korea
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and the need for physical space. Recently, in conjunction with the sharing
economy, the sharing bicycle system model led by Internet—of—things—based
private companies 1s now leading the market expansion. With the worldwide
introduction of the concepts of shared mobility and first—/last—mile mobility,
shared bicycle services are drawing attention as a means of micro—mobility
(currently used in combination with smart mobility and personal mobility in
Korea).

Against this background, this study was conducted to establish a policy
direction for the sustainable public bicycle system of Goyang City. To this end,
we analyzed the operation status of the Goyang City public bicycle system, and
investigated and analyzed the operating status of public and shared bicycle
systems that have been introduced and are being operated by local governments
in South Korea. Based on the results of this analysis, we have drawn policy
implications for introducing a suitable public bicycle system for Goyang City.
Before establishing alternatives for the public bicycle system for Goyang City,
we conducted a survey of Goyang City residents who use the Goyang City
public bicycle system and attempted to reflect the results of this survey in
establishing alternatives and policy directions.

The following aspects were considered in this study to suggest possible
alternatives. The existing Fifteen service has benefited students and low—income
class, but the high maintenance cost for stations and the changing trend of the
public bicycle market make it difficult to maintain the satisfaction of citizens or
the competitiveness of the Goyang City public bicycle service.

Moreover, it was necessary to reflect on the introduction and expansion of
personal mobility in accordance with the recent national legislative trends and
the changing global paradigm of transportation. Finally, as shown in the case of

Suwon City, we acknowledge that, for the public bicycle system, the provision of
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high—quality service and sustainability are as important as public interest.

This study introduces a shared electric bicycle system with private
operation considering the recent public bicycle system technology trends, Goyang
City’s financial conditions, and stable service provision. The privately operated
shared electric bicycle system can provide a high level of sustainable services
and has the advantage of low financial burden for Goyang City because there is
no 1nitial investment cost. However, the financial support of Goyang City should
be reviewed to solve the relatively expensive rate problem compared with that
of shared general bicycles. This should be considered a basic condition in the
implementation agreement with a private company to be concluded in the future.

In this study, three alternatives were proposed in consideration of technology
trends of public bicycle system, financial conditions of Goyang City, provision of
stable services, and the results of citizen survey. The first alternative was a shared
electric bicycle system operated by the private sector, the second shared alternative
bicycle system was operated by combining general and electric bicycles, and the
third alternative was a free bicycle system.

To revive the public bicycle service, the preparation of hardware and
software measures is critical. In terms of hardware, bicycle roads must be
expanded and maintained so that bicycles can be used with confidence, and
efforts to build bicycle—friendly infrastructure such as bicycle priority signals
should be promoted through pilot projects. Goyang City will be able to build the
reputation of a leading bicycle city through this process. In terms of software,
economic rewards should be provided to bicycle users such as linkage with
public transportation, transfer discounts, various bicycle rate programs, and
incentives.

Finally, Goyang City has to amend the city regulations as the introduction
and expansion of various personal mobility measures (e.g., electric kickboard)

are expected in accordance with the revision of laws and systems in the future.



