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2015 | 75,042 | 23,043 | 22,806 | 13,730 | 13,880 | 81.8% 181,596 | 11.9%
2016 | 90,389 | 24,416 | 24,344 | 16,473 | 14,851 83.3% 204,666 | 12.7%
2017 | 105,493 | 29,332 | 28,201 | 18,871 | 16,509 | 85.5% 231,946 | 13.3%
2018 | 122,455 | 33,226 | 31,769 | 21,444 | 18,593 | 89.5% 254,278 | 9.6%
2019 | 132,012 | 38,777 | 36,885 | 26,324 | 21,743 91.7% 278,980 | 9.7%
2020 | 168,907 | 45,360 | 46,521 | 24,681 | 25,627 92.2% 337,370 | 20.9%
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1 i Cost . Inventory
\
\

Facility

Total logistics cost

Transport

N

Number of facilities
At&E: Variation in logistics cost and response time with number of facilities,
https://www.vskills.in/certification/blog/designing—supply—chain—distribution-network/
Relationship between number of facilities and logistics cost, https://happist.com/571200/
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20201 71 oF 50%2] APFHERES Hole (JiRte-2(0lst, CADY HHll &5
HlolE 529 Fujste] =it A2A] ¥ =l 29| 7154 % 8 4 BAIs)
At CAH] 8 &5 HlolHe 34 5 94 S/4do] W=EA @2 202149 1049
FE 129714 3793t #HE Azolth

[E 4-1] CA Efbf ESZ Hl0|F HE

Hlolel ZH GIoIE IHe
tHSEHE Y9 SRtz HIUE/E (RAHAEE)+RAN2:E)
So1l_Alg/E0l AZE HotK| F40f ohigolz A/=B(EEA, HGAl, RIYRIX|E)
XI5 A o= u3]
#5101 13/45101 7R= ?"W SO0 ISl A2/
RIIMR == Al/ZEHS, SEA/EHAE FES)
ool SB/a510l s3= Holkl F40 ol /2/SHEYSTEAS)
FOIRI_AIE/451R_AZE BHEXIFEA0 SHESHE Al/=B(EEA, HHAl, XLRX|E)
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Sol0l_SB/+ol0l_S3= HAEAN SISl /25 HUEEACAR)
S AR =R
HSSEUERE (M2, MR, HERSE M8/, 7H/QIE 2, =AM/t
ARLX/AN, TIXIE/7R, SFSE/0IE, SL1/]0L/7IE)
HEYSHERIE HSSSHEFHOIGIH HEFT=HM U= ZE(1~10, 7IE)
SR S HA 714, K=1XB(71 OAlRH 3l

20 ) 39 FUA-E2A J1E 4 BHUL 7 D) 4% ol
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2) HH 25T 24 2t

A= A= CA el =53 dlole £4 23, 202149 108~12¢Y 3719 5 oF
4.291 719] STl WAt Ao s Yehged, & 2 ¥t oF 1.49 7N, St B
oF 4567 7] siFste EEdoltt. A=EHERTERY =l & uHl =5 A
Az} st S7|3e] sy & ¥ 582 oF 9.69 MEFF 5 #5719
Aufls o] 25 WEGTHE CALY) BEFL o] F 43.5%S AXshe Aoz
4= .25

E 4-2] CAt i ESat M= Bt S Hlw

E.|-O| 7H
Qs CAL &fif 283 = | M2 =) 258 HIS
® ® (A/B)
10 128,461,304 299,388,939 42.9%
(k= 145,454,203 332,668,308 43.7%
12¢ 145,417,629 332,239,635 43.8%
he A 419,333,136 964,296,882
43.5%
IHE B 139,777,712 321,432,294

A= A9 gl S5

[HEIEL EfHY 2=2F H0|E B4 D
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B 252 SAXE(20214 102€~128)

9 AmmT

rﬂﬂ

B BYF 120 AN 25F F 4

N=7F 40.2%, A=A17F 20.8%, %A]ﬂ 7.2%% FEHENA L B0l HA 19
68.2%5 AAok= A0 R EAE T FAHA] 4.9%, Al 3.5% =02 B Z|AHA|
ote] Xol7t dAs). Wi, ¢ & Bt =& g E5TF VEoRE A E5F
% A71=7F 29.5%, AZAI7F 21.2%, JAHAI7E 5.9%2 S Bl F 56.6%

S AASh= AR BT ]9, F4HA 6.2%, HTA 4.3% &2 A=A
MEAE Z3RE SR AA B5FO] 68.2%7F HAYSIL 56.6%7t Z&sto] €
I E5% 4347 SEd0] IFE0] U stk & 71k AleAl9 &

2,903%F 7H9] el EsFo] WYk oF 2,9708t 7 Bu E5o] Lt}
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o
=

1z AT ool L= @

E 4-3] 2021'4 108~128 M= XY Hi ESWEE LY 7IF

ool i
= 108 Mg 128 3 L H|=
dEE 1,047,228 1,336,913 3,938,171 2,107,437 1.5%
= 59,127,990 66,752,264 42,770,664 56,216,973 40.2%
ddEE 2,267,842 2,785,628 7,846,392 4,299,954 3.1%
SHEE 2,823,806 3,193,567 5,751,284 3,922,886 2.8%
EFE9A 1,283,717 1,446,219 3,823,262 2,184,399 1.6%
LAl 3,984,302 4,400,709 6,167,254 4,850,755 3.5%
CHEESA 3,302,085 3,507,129 4,109,957 3,639,724 2.6%
SLESA 5,476,625 6,138,684 8,902,825 6,839,378 4.9%
NESEA 26,456,910 29,648,921 30,986,535 29,030,789 20.8%
HEEZRIXIA 1,033,368 1,088,330 1,169,245 1,096,981 0.8%
S 533,295 627,618 2,631,470 1,264,128 0.9%
QI 10,393,962 11,168,866 8,827,849 10,130,226 7.2%
HeteE 1,206,838 1,757,812 3,858,875 2,274,508 1.6%
Het=E 1,891,172 2,200,223 3,983,031 2,691,475 1.9%
HFE LRI = 1,117,957 2,063,767 1,015,659 1,395,794 1.0%
SEEE 2,824,103 3,274,150 5,500,450 3,866,234 2.8%
=L 3,690,104 4,073,403 4,134,706 3,966,071 2.8%
2 128,461,304 | 145,454,203 | 145,417,629 | 139,777,712 | 100.0%
40.2%
20.8%
7.2%
1.0 31% 28% 1 g5 35% 26% 0° I —-— 16% 1.9% 109 28% 2.8%
- H N - Bm | - [ |

a8 4-1] H= XA A

%

Y =Y HISEME D)



H 4-4] 20214 108~128 XY i) SSEY =5 71D)

crel: f
7= 10% 1Y 128 Iy wR HIS
2= 3,492,778 | 3928775 | 3,938,171 3,786,575 | 2.7%
Z= 37,823,295 | 42,921,156 | 42,770,664 | 41,171,705 | 29.5%
A 7,014,391 7,964,791 7846392 | 7608525 | 5.4%
zMNET 5195605 | 5836588 | 5751284 | 5594522 | 4.0%
LZZA| 3519229 | 3983000 | 3823262 | 3775164 | 2.7%
CHzciA| 5,480,341 6,198,351 6,167,254 | 5048649 | 4.3%
CSRCA| 3,596,939 | 4,052,783 | 4,109,957 | 3919893 | 2.8%
BB 7930405 | 9003644 | 8902825 | 8,612,291 6.2%
MSEWA| | 27244423 | 30,860,548 | 30,986,535 | 29,697,169 | 21.2%
MIESSRIKIAl | 1,016,475 1,152,077 1,169,245 1,112,599 | 0.8%

0 |0
::
o
18
=

2,499,405 2,753,014 2,631,470 2,627,963 1.9%

QIMASA| 7,613,991 8,561,861 8,827,849 8,301,234 5.9%
e 3,351,390 3,801,962 3,858,875 3,670,742 2.6%
M= 3,340,501 3,746,903 3,983,031 3,690,145 2.6%

A

I
g-!E_
S
H

895,755 1,032,617 1,015,659 981,344 0.7%

SHEE 4,872,361 5,522,191 5,500,450 5,298,334 3.8%
2y=c 3,673,930 4,133,942 4,134,706 3,980,859 2.8%
== y ’ y , y ’ f ’ .J70
A 128,461,304 | 145,454,203 | 145,417,629 | 139,777,712 | 100.0%
29.5%
21.2%
5.4% . ” 6.2% 5.9% o
2.7% 4.0% 5 795 43% 5 8% o 1.9% 26% 26% . 3% 28%
u Il - m m e " A m
I S S N P SIS R N R I 2
R AV B G gU BT BT ST aF & o oU 9 ¥
AR A P LETETSF L FOSEPS S &

a8 4-2] M= XHE o =X =SS HISCHE B
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o
=

J2zHT oo £

FEETE 5SS A

£ °l9] F5) 23.6% ol<joll AFeo] AAskE HlE2 22.5%, W[ 16.1%, 48

/A% 14.0% €=

w0

IT

Aoz 1A

H 4-5] 20214 108~128 M3 S5 =i =5

o9l i

= 10¢ 11¢ 12¢ 34 g HIZ
7154/Q1E2Io 2,637,034 2,811,774 2,978,966 2,809,258 2.0%
=A/SEt 4,580,311 4,510,254 5,527,555 4,872,707 3.5%
CIXIg/7k 5,131,279 5,393,396 5,135,221 5,219,965 3.7%
ME/1g 17,953,607 19,924,900 | 20,759,797 | 19,546,101 | 14.0%
AR /K 1,443,369 1,516,873 1,278,707 1,412,983 1.0%
AR 28,323,672 | 33,223,026 | 32,833,942 | 31,460,213 | 22.5%
St/s0t 1,331,157 1,479,251 1,790,092 1,533,500 1.1%
mdol= 21,419,389 | 24,600,894 | 21,323,569 | 22,447,951 | 16.1%
IS 5,771,405 7,233,941 7,708,429 6,904,592 4.9%
SHHE/018 9,446,484 11,057,974 11,339,463 | 10,614,640 7.6%
7|Et 30,423,597 | 33,701,920 | 34,741,888 | 32,955,802 | 23.6%
A 128,461,304 | 145,454,203 | 145,417,629 | 139,777,712 | 100.0%

Jh/elEii0f_EM/88 CxIz/7
2.0% 360 ——= 379
ARX /YK

27) CARIA Agshe 1171w 712018 23)

oM 2E
4.9%

33 4-3]

—_E4/20}

1.1%

1.0%

HT o 25T 229 HSEHY D)



AGA AR S B B ATk AACIA SAsHe e BEee 47)E
28.9%, A&A] 22.3%, B4 5.9%, QIAA] 5.5% 408 WiSED], A2 WA B
Bego] of 56,797k 2= Uol A ofFshe, Mg WA BEe 57 F 17 ool
AGA] W5 o) Bl AP Aoz et

[Z 4-6] 20214 10€~12¢ MSA| LY Bl S 22

ci9l: 7f
e 108 118 128 M TH HIS
A 720,239 809,790 813,878 781,302 2.7%
= 7,638,944 8,564,064 8,642,333 8,281,780 28.9%
o8 1,376,694 1,563,664 1,516,923 1,482,427 5.2%
e 1,025,523 1,149,370 1,125,498 1,100,130 3.8%
A 725,759 816,050 790,029 777,279 2.7%
CHL A 1,177,188 1,293,737 1,321,201 1,264,042 4.4%
CHEE A 831,994 913,252 956,763 900,670 3.1%
BAEAN 1,586,704 1,774,439 1,706,683 1,689,275 5.9%
7_% MNEEEA 5,827,526 6,563,078 6,754,234 6,381,613 22.3%
_|| MIEZEERXIA 247,061 269,274 288,344 268,226 0.9%
SAEIA| 493,428 547,668 510,558 517,218 1.8%
QIFEAA| 1,468,804 1,650,033 1,658,812 1,592,550 5.6%
T EE 661,532 750,160 760,528 724,073 2.5%
= 676,776 754,579 803,943 745,099 2.6%
HFEERX|= 178,380 205,425 202,326 195,377 0.7%
SHEE 1,030,692 1,156,073 1,167,880 1,118,215 3.9%
Y8 789,666 878,265 890,921 852,951 3.0%
A 26,456,910 | 29,648,921 | 29,910,854 | 28,672,228 | 100.0%
28.9%
22.3%
— 5.2% 38% 5 oo 4.4% S5 5.9% I . 5.6% | —-— 3.9% 2 0%
m [ 2 - mm’” 0 m

&

(33 4-4] MSA| &Y =6 2532 XY HISEMHE BH)
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o
=

1z AT ool L= @

A gA] EASHE ) 5

A ek
QLA 7.9% 01glek. o1} Zo] 4&A]

L=
2 el W E830H, A2 UiF E53= 4T &

B

~

~

[E 4-7] 20214 10€~12¢8 MSA| =2t & S5 22

A, A2 =2 2579 76%7T =d Wl
ey Exako g BAE 9t o] 2 AZLolA 46.6% ASA] 21.5%,
E599 244 ExE AvErge
o7 Uehyt

o9l 7f
T2 108 118 128 g Hx HIS

Ayl 230,688 293,897 254,776 259,787 0.9%

A7\ 12,709,017 | 14,288,512 14,474,956 | 13,824,162 46.6%
BaEE 447,362 544,080 543,405 511,616 1.7%
Pap L 585,339 659,805 611,884 619,009 2.1%
HFEIA 259,914 293,614 298,860 284,129 1.0%
CHr A 763,368 845,129 825,765 811,421 2.7%
CHEE A 687,090 720,003 673,720 693,604 2.3%
_ BAEAA 1,010,651 1,130,630 1,155,887 1,099,056 3.7%
ﬁ MNEEEA| 5,827,526 6,563,078 6,754,234 6,381,613 21.5%
Ial N (ESSINONIN 198,757 206,384 189,028 198,056 0.7%
SAEGA 106,995 126,416 113,972 115,794 0.4%

QIHZHA| 2,214,566 2,385,191 2,443,257 2,347,671 7.9%
Tt 284,809 416,066 341,238 347,371 1.2%
HEEE 386,280 453,689 397,850 412,606 1.4%
HIFEEXR = 229,171 426,340 578,646 411,386 1.4%
SHEE 546,663 646,746 579,923 591,111 2.0%
SHEE 756,227 860,968 749,134 788,776 2.7%
B 27,244,423 | 30,860,548 | 30,986,635 | 29,697,169 | 100.0%

46.6%
21.5%
7.9%
0.9% 17% 21% gy 27% 28% 37% 0.7% 0.4% I 1.2% 14% 14% 20% 27%
— - m . m = W = | - e | wm | W
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MEA I E5FE JF E5EE A EH AR 22.4%, A1FC] 14.1%, A
B/A730] 11.3% £ ARSI 9o, LA B3 Bx
Aol77t 15.2%, /A

Fo 72 AR 4F B8
F 302 EET Ak

[E 4-8] 20219 102~128 MSA| UMY

o] 13.2%

ol A AL, Al

sow BAF 9.
3} hiolF

z2y i 253

o

ZFEO A]I

o+ Tw

o] 22.1%, T
= H%ﬂ o 9 5
/A% 5 A3d

ool Y

7= 108 118 128 N TR HI=
747/RIH2|of 420,287 489,655 534,314 481,419 1.7%
A/t 402,218 418,594 545,749 455,520 1.6%
CIXIE/7Hd 1,754,645 1,933,930 1,906,330 | 1,864,968 6.5%
Mel/Hz 2,923,054 3,258,139 3,576,949 | 3252714 | 11.3%
AR /YK 298,443 309,022 258,911 288,792 1.0%
A= 3,659,851 4,343,071 4,142,887 | 4,048,603 | 14.1%
E4/S0t 216,580 218,301 266,097 233,659 0.8%
o= 6,215,701 6,879,614 6,134,192 | 6,409,836 | 22.4%
mMaEstH 1,756,751 2,123,164 2,377,383 | 2,085,766 7.3%
SE/0IE 1,554,316 1,850,499 1,900,535 | 1,768,450 6.2%
7|Et 7,255,064 7,824,932 8,267,507 | 7,782,501 | 27.1%
& & 26,456,910 | 29,648,921 | 29,910,854 | 28,672,228 | 100.0%

T 4-9] 20214 10€~128 M2 T2 E5Y B =5

ool Y

72 108 1g 128 Ihe mF | HIS
71/21E2]0f 573,975 619,448 657,345 616,923 2.1%
EA/Set 1,017,888 963,537 1,171,900 1,051,108 3.5%
Cix=/71d 1,145,228 1,245,144 1,181,832 1,190,735 4.0%
et/ 3,571,753 3,962,483 4,187,150 3,907,129 | 13.2%
AL /3] 283,822 309,618 268,450 287,297 1.0%
AE 5,899,895 6,979,010 6,800,542 6,559,816 | 22.1%
E4/50} 241,361 270,027 332,143 281,177 0.9%
mdols 4,315,367 4,892,219 4,310,070 4,505,885 | 15.2%
IjeEst 1,299,123 1,604,234 1,698,678 1,534,012 5.2%
SNE/0IZ 2,054,217 2,411,613 2,475,570 2,313,800 7.8%
7|E} 6,841,794 7,603,215 7,902,855 7,449,283 |  25.1%
£ A 27,244,423 | 30,860,548 | 30,986,535 29,697,169 | 100.0%
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o
=

J%AT oloMMD &= m
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AEAR dA A I HHg o= AlA YA EA|(Facility Location Problem:
FLP)427} Ql=dl, FLP BAl= 4=5H183 Ald AXul-&(1g4]8)9] s X ad}ot
+ HAog A AHE AAE sk EAloIth FLP= YFHEo R HA3
oF AlokA] ol wet 85F A9ko] gl= EAl(Uncapacitated Facility Location
Problem: UFLP), &%F A|%¥o] Q= FA|(Capacitated Facility Location

Problem : CFLP), P-Median #A|(P-Median Problem) 5-2& F-&Ht}.

(1) 8F Ako] 9l A2 4R EAI(UFLP)
AAsHe gele] w8t AGAEY Al B8] Fol Havt HES Sh A
Hulo] £ A 2 BHOE S HHs} BAol BAUS 4 (DS 4

SH AMe|o] IHHIETH AR Al B8] F3E A4S 22 oJulit. A
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inj =1, ]EJ (2)
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z,; <y, iELLjEJ (3)
xijayjeal &L jEJ (4)

2 2213 27, Al HlE 2 25 ARE 7IHeR Ty AT WA 29| AANE 2Hske #A



(2) 8% Aloto] 9= A4 YA EA(CFLP)
A28 B3 5 (Capacity)el Het Aloke] =AM 9A BAE R B
AT GE B8 EUTE 495 A2, YUY MOZE 49 B o
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T shie] BRENY 2N B e 4 drky AR 293 deld
Vb BRERY 04 2RE 2 FHES 1 £58 o b BASH =,
2REY 324 jo) 37 5% 5, BRENE F8A 7H 489 o wgs
S 2AHS £E Hle Qe itk AR o] BAlE Haol 45418 ¢, 9t

IHE f& 7HAIAL BE HEHY 28 SEAE & Sle ERENE FEAE
24

_4

i=1j=1

(3) P-Median &A|(P-Median Problem)

P-Median &A= 374, 31, EfAH E= 33A4E 52 ’é‘]%} Qe 5
YA7E F=o1A okl 7HRit. SE JAl= aHRF e =5
AAZRE ZF 2HAA AlES 5T 1 &85 &T —’F—%\—H]Q} =& A=7t
FolA Uil 7S W, 40 EH[EoR HE B[RO £85 FFAE
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5,470T°] e} Aefo] WRY Ao AT

T, A 1919 Gizk S A4 25092 Hgsden, WAEE Auey

43) https://www.gurobi.com/
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Abstract

Expansion and Support Plan for Urban Logistics Service Facilities
in Seoul: Focusing on Parcel Service

Gyeong-sang Yoo-Wonho Kim*Youngbeom Kim

Online distribution channels are also diversifying as the e-commerce market
continues to grow due to the development of digital and mobile technologies,
and online non-face-to-face consumption has soared due to the influence of
the COVID-19 pandemic. According to the National Statistical Office, the size
of the domestic e-commerce market a yearly 19.7% increased from 2010 to
2020, reaching 131 trillion won in 2020. In particular, as the proportion of
e-commerce through mobile increased rapidly, online shopping through
mobile accounted for 67.9% of all online shopping as of 2020.

Accordingly, the size of the delivery market also increased by more than 20%
compared to the previous year to 3.37 billion in 2020, and by 2021, it increased
by 7.59% compared to the previous year to approximately 3.63 billion. The
domestic logistics industry predicts that the size of the delivery market will
expand to about 5 billion in the next five years, and social problems will emerge
due to a surge in supplies in the short term. Domestic parcel service processing
is based on the last-mile delivery system for each area in the city using small
vehicles, and most of them are operated using the Hub & Spoke method.

In this situation, it is most important to secure logistics terminals and
workplace sites for classification and storage inside the Seoul metropolitan

area, which accounts for more than 70% of the total delivery volume. However,
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logistics facilities have been pushed to the outskirts of Seoul and the
metropolitan area due to safety concerns and noise caused the by the frequent
entry and exit of large vehicles. This phenomenon is causing high social costs
by increasing energy consumption due to excessive home/delivery distance,
causing traffic congestion, deterioration of the courier’s working environment,
social conflict, delays in delivery time, and the inefficient handling of cargo.
In order to reduce these social costs, it is necessary to secure the appropriate
number and size of logistics facilities in the Seoul metropolitan area. As a result
of the analysis of this study, it was concluded that at least four additional parcel
sub-terminals(Area Size about 26,000m? are needed inside the city to
efficiently handle Seoul-related shipments. This presupposes that 51 sub
terminals built in Seoul and adjacent cities will be used as they are, and it is
assumed that all terminals will be used jointly by courier. It was analyzed that
if four additional courier sub-terminals were built inside Seoul, the total
mileage of courier vehicles could be reduced by more than 50%, and the
cost-benefit effect (B/C) could secure economic feasibility with 1.0 or more.
Even if the economic feasibility is discussed separately, the establishment of a
sub terminal inside Seoul is expected to help ease social conflicts due to the
effects of easing the burden of long-distance traffic for delivery vehicle drivers
and improving the treatment of terminal workers. As for additional logistics
facilities, it is expected that the necessary facility sites will be secured by
properly combining various types of public land such as public bus garages,
public parking lots, and reservoirs in Seoul. In addition, it is necessary to
actively support the establishment of a same-day delivery system (V2V) using
direct transshipment between home and delivery vehicles, which has recently

been attempted in the private sector.
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