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Abstract

With the growth of logistics industry, there has been an increasing number of concerns regarding oversupply and the
indiscriminate expansion of logistics facilities in cities and regions. This study classified logistics facilities by type based
on size, analyzed the characteristics of spatial distribution and location determinants by type, and presented policy
implications. To analyze the spatial characteristics of logistics facilities in the metropolitan area, changes over time were
investigated using logistics facility location data from 2000 to 2020. In addition, negative binomial regression analysis
was used to examine the factors influencing the location of each logistics facility. The main analysis results are as follows:
First, the logistics spraw! of large-scale logistics facilities expanded externally in the Seoul metropolitan Area from 2010
to 2020. The analysis of location characteristics revealed that the number of large logistics facilities increased with the
distance from the city center. Second, socioeconomic factors such as population and the number of workers, businesses,
and single-person households were found to be important in small-scale logistics facilities. Meanwhile, in large logistics
facilities, the number of workers is important, and in medium-sized logistics facilities, the number of workers and the
number of businesses are important as well. These findings mean that the functions and roles of logistics facilities and
major stakeholders are different. Lastly, it was found that the farther the distance from the industrial complex, the more
likely large and medium-sized logistics facilities were located. Small and medium-sized logistics facilities were also found
to be sensitive to offline bases such as large supermarkets and moats. This study provides comprehensive viewpoints on
the landscape of logistics research, along with fundamental data pertaining to the locations of logistics facilities.
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Table 2. Logistics facility location decision factors

¥ Research EFAIY x| Z2H 291 Logistics facility location decision factors

ZZAM(2002) ALK HH Average site area, B2 A% Average processing performance,

Kim (2002) HIFAE0|BE Average facility utilization rate

e8| H(2022) u &

Kim and Park (2022) 2% Item, 888 Volume

2201.47/2(2022) SUE U9 SuSH|22 0|88 2X| HA A Location adequacy using total transportation costs at

R u:mc()j S-gn (2022) administrative district, 1£&=2 Highways, BIE | Hinterland complexes, 2154+ Population,

y 9 2= Internal roads

HI15|25121(2016) ZUHHE Central base type, X|HYHAE 72 Regional base type classification, 5 Transportation,

iy (2016) H|& Cost, 2 Population, A5 Income, 22{21 7 4 Number of offline bases, HE=AI2L9] 7{2]
Distance to metropolis, 22 Policy

OFARHLI(2021) =Fa1 7 21 Warehouse spatial distribution, =4 Z447{2| Direct distance to city center,

Iﬁ_«hn andl?siam (2021) EX[0|Z Land use, ZAIX|7} Officially announced land price, 2XIR2! Q1615 Location factors interview,
22121 £ Online demand, &IHZ Rent

UBD(2017) HZEY Manufacturing, 5% Distribution, MH|AH Service, H|E Cost, X|2] Geography,

Yang (2011) 1E Transportation, 2IEXH Human resources, 34 Administration

A LEI2(2016) =781 YX| BB Satisfaction with warehouse location, 18 &t Increased employment,

kit qu oh (2016) X% HH| 243t Revitalization of local economy, 7 & Residential activity, 23 2% Environmental
pollution, Al2|A &3t Social effect, M= &1} Economic effect, #8124 1t Environmental effect

LA 2|(2023) EX[7H4 Land price, Z&47}4 Housing price, 447152151 Working age population,

Yoo et al. (2023) HZYH 4= Number of manufacturers, R E&I&| 4 Number of distributors

(=]

\T{rcfgé(j’z%gg? £5X|% Zoning, EX712 Land price

0[44(2020) olci=0f Yeke 0|kl K9 Factors affecting rent, Z£E& Highway, M& Central Business

Lee-‘(52020) District(CBD) {2 Seoul Distance to CBD, 71E& Building-to-land ratio, 81 Total floor area,

Z11 Floor height, Ch7|ZE|HE Large company tenant

0|Ctoll- 2#<(2015)
Lee and Lim (2015)

24874 Transportation accessibility, 2ICH20|A4 Rental availability,
21247124 Manpower availability

2BEN 2/(2015) HZ Industry, &= Product, &84 Transportation accessibility, YtH&0]4 Rental availability,
Limetal (2015) 2147124 Manpower availability
FZ= 2|(2017) 50} : % s = :
Jooetal (2017) L2 A58 Road, Rail, Port H24 Accessibility, 772 Scale, S Transportation

M2 Survey, 215 Population, =4 4 Downtown accessibility, T£E2 M Highway
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spatial distnbution charactertstics) relative priorities for each factor)

I |
4

FEHX|Y ERAE REE 3UN B2 M1 YXIEY 29 FF
Extracting spatial distribution characteristics and location decision factors by type of logistics
fadilities in the Seoul metropolitan area

312 mY o=

Figure 1. Research framework

717 o2 Eao] WYE|THIH 1).
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TEHXH SRAILL Y 7 22 SY0 X| 2 201 B4

2 A,
AA, BARAE 2 BRAM 3R A7) U2 30
E42 A4S, ST A BAS SH4 4 BRANY &

B YAl 9= A= 890 A
2. ¢x| 28 g2l

SRAA UAEA 890 2AE] F18) AR FSsE
SHE Ul FE EFAA TlleeelHol, SEReE AREA

B 3. X 2F 2021 #49 Ho
Table 3. Definition of location decision factor variables

A a9l MEEold 89, +53T4E 8ok AAddFE &
= 2F AE w2 ol (&F It

A, ARZEAA 8112 A, FARE ¢, ARIA = 171
5 15t SAXE P EA R ASGIS)NA AlEshs FA
T2k B7F ©919] 20204 HolE & B-83t HAFT(EHE
&) 9919 HlolE g =3t

A, &8l 82 AZIE} W3, EAAY, BEAR]S,
FE7H, EX7H g ERSA. SAE7E SEE0lH,
FTHUTE FHE W EFAEY Aleso7] hiEel] FHE Al

[+ Jian LY H 10

2R 2ER HIFLUE 2 &X
Main category Sub category The details Source of data
e 58 283/ TSRS

&4 Dependent variable

Number of large, medium, and small logistics
facilities

National Logistics
Information Center

2151 Population

2020 B2 (T E)
Total population in 2020 (thousand people)

2020 AR (H E) S K21 AEA
- = s [=] ==
goill%i A SAIF4- Number of workers Number of employees in 2020 (thousand people) (SCIS)
=, : | 2(% Statistical Geographic
Socioeconomic — apois| A . . 20201 MHH| 4 7H) : -
factors &%) 4 Number of industries Number of industries in 2020 (thousand unit) Inform(astg‘]s}Semce
1917} 2 121 71 (@37
= T Number of one-person households (thousand
Number of one-person households households)
. ; A7t BZ{(10,000m?)
X = el | 8
Al7f2k 5 Built-up area Built-up area(10,000m?)
FHRH FAXHY H[2
Residential area Proportion of residential area
oA SERY HYxIHol diZ
xl4 Commercial area Proportion of commercial area
Urban. " zorxyoy Box|oelHig 2T
areas  |ndustrial area Proportion of industrial areas (NSDI)
Xt XIX[f xiot=x|xIofo| Hig SetoralSpetial
Green area Proportion of green areas Information Portal
2= (NSDI)
8ol AgRIx gzl vg
el Planned control area Proportion of planning control area
Development HIZA|
easement PR: =P P HHge|x|gelHig
factor Non- Conservation control area Proportion of conservation control area
ik —_— SRS, KA TXO| b8
Ot At Proportion of agricultural and forest areas and

natural environment conservation areas

ZE4712 Housing price

20204 ZE47124(10,0009 &)
Housing price in 2020 (KRW 100 million)

A7 SHAAH
Actual transaction price
disclosure system

2020 JHEZAIXI7H10,0008/m?3)
2020 officially assessed individual land price
(KRW 10,000/m?)

EX|714 Land price

el s LR
(NSDI)
National Spatial
Information Portal
(NSDI)

(Continue on next page)
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Hoi w2 S 0K

2R ES HIFLUE X2 &1
Main category Sub category The details Source of data
ey e e
L NSDI
AIX|Q| A2 M2 =7 2T 742l (km) Natiénal s} atial
Distance to city center Shortest distance to CBD in Seoul (km) Lop
Information Portal
(NSDI)
D279 H2 D22 |CTRR| ZE A2l (km) NiewT
Distance to highway Shortest distance to highway IC (km)
s < . 3 A
SRTIX|S] 742 K| Z/H A2 (km) _ofged
; : Ministry of Oceans and
Distance to port Shortest distance to port (km) b
A i i = s | el 3
2632 Heopixio) 2] HEof7i| 2Et 42l (k) e
29 Distance to railway station Shortest distance to railway station (km) ROz Hald
Transportation Corporation
accessibility 27|27 RS (NSDI)
factors AR 7IR| 42 ARACERITER] 2| HE] (km) National Spatial
Distance to industrial complex Shortest distance to industrial complex (km) Information Portal
(NSDI)
£2 8Y4E 28 BTARIZE(%) T
Road congestion level Traffic congestion intensity (%) 1ew
CHS0LE/ S/ A 4(h)
E|—0 Moo o
212491 748 ot Number of large supermarkets/department LOCALDATA

Advantage of offline base

stores/markets (units)

A 21 2914

QFHEH FAEXIC] F/ T A2 (km)
Shortest distance to adjacent government

2F A2 ZH[olx|
Each city and county

Advantage of proximity to metropolis

building (km) website

7o} @Ao] Q&s SR BE o Atk HlEBAE 1L
2 Ba7t ok & dtollAe A7 WAE HeE 288t
o o|F Aofstara} st A71e WAL SV EEERE
AlollA §EAY HlolElE B85t F8F Ul 54, 44, ¥4
A %] A2 Z FE3lo] A3 H AR G2 FAX Y BlE,
ARG v, FAAY BE, ALSARAG(EAAG) vlEE
a3, HEAIR 2 AZuE| A, BRI, 7]EHA]
AEEAG D AdFRAA G)2] v &S M2 T8t
EAR A3} B AR G} - SR glofE= I7RE
EZHNDSDOIA AlFsk= 20239 A2E 88315t FE7H4
2 AA7} FAHALFfA 2020 HoJEE 08310 SHE
Wad AL, BEA7H M MEEARIZEE o8-Sk
on F7FEEEEA AlFehs 20208 ARE -85}
T3t

R o 8, 258 892 EA7A] A, ASEETH]
of Az, F7RIe Az, BER7IAS] A2, AATA7A] A
7, E2 3 o, ezl AR 94, diEA O #9914
< WE ARSI EATMA] A 20209 AEEA7] A
o)A AME EHE 7R ST, IFEE7A] A
2= ViewTolA AlFshs 2020 A2 5 B-83lo] 15315
B, @719 Agle gt AlEshs 20219 ARE
S85Hch, FEA7RY Als PRSI AFs=

122 =REAS, M55 HaS (2024)

20219 A2E ARSI, =2 EAES] S ViewTolA A
k= 20208 SATE dlolEE 8314t ezl AR &
/42 LOCALDATA O AlE8H= 20208 o 23X ZQE
ArE B3t Al 91482 2 Aldoll Al AR 914]
£ 75310 DAY E Allste] S8ttt A7) AR Arc-
GIS Z2I9& &gsi9lon, 2 HEE 422 tHEuclid-
ean) A2 W40 243190t 24434 84lo| AHEIHA §
AE &= YEE HFEFAE 5834 82, FFEFAE &
824 849, 2FEFAHE &2 8AS EFeR 4
E3fo] FA]of 2853t

3. S0 21 =25

£ AtolAs /3 EFAAY 9AEA 895 £45]
Asto] SolF 3 B AMSSIGIT & AtolA] B83 5
Hes SUF Y EFAAEY 2 oMt EEEo|H, dvkE e
F o) AT ARl 9] o= Zoky B E wEL, Xolg &
39| 71L& Wbt Fato] YRgchs Ao, e B A
FEH-Y EXE FUsigE o, (O™ 29 2ol 00 B &
Z£08 A AL & 4= ook A Hat] 8IS Variance
Mean Ratio(VMR):= t1¥, 53, 28 EFAIA digto] 22+
6.81, 18.29, 8.98% 1M} 2 7L slolsgic),
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Figure 2. | ocation distribution by logistics facility types
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BEAL o] g3l o] HAslc), B a0 FH5E Y, F
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£ o] ol AANE 74/ Hot, EFAAY AR 9] 3=
714E werstz] 21819 Global Moran's I& ©]-8-3199c}, 2t
34 7449 Global Moran's = 0.11, 0.34, 0.342 37t
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2 A ZEHE ZAHSHATHIE 3, 4). UA AP EFAIEY B¢
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S £E EAS AHESITHIE 3). AP EFAES FA &
AA Wil JFH o2 Ak Sl AR Hoju, BlEA|A]
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Figure 3. Spatial distribution of small logistics facilities (2020)
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Figure 4. Spatial distribution of large and medium-sized logistics facilities by year (2000, 2010, 2020) (Left: Large; Right: Medium)
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THETAEL 7% 2000004 2010 Aol AFFHA, &
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AoflA] 2020 Alelollis EH FHA AE AFLERE FY
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dof| oigh X529 BUE P A figo] oY Ao &
oE

2, XY ERAE RIE BiX| 28 22 &4

1) 7I=ZSARN

FEERY EFA4 3 4AEA 89 24L& 98 9,
%3, 28 EFAA 5E SHE FE0A F5HeR AA6)
Fal, 7|28A EAETE (B 99 2

Y EFALL SHE d B 0.12718 BH31aL 91, 598
EFAAEZ 1.057], 2FEFAAEL 12.96717F YAGH A2
ERth SHE Hdt AFeE 31123 Hol1, FARE Bt
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2 yesitt dieAl Q1 9482 Hat 4.05kmE YR
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tor(VIF)7} 5 o]3l2 k&= o] tds34Ade] EA7l gie A&
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2) S0IE 3l 2MZzE

SFAA dAZAE 89 301 3 R3S B A A
= G 59 At} S0l 29| A wsy] 98 =
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Hpip UeE 01|

H 47|25/ 2420 Table 4. The results of descriptive statistics

= AEE
ﬂgi: ety Subzigg oy Min. Mean Max. VIF
s i E2 AP 4= Number of large logistics facilities 0.00 012 23.00 -
Se_;'_);r?éent 8 28 A4 4= Number of medium logistics facilities 0.00 1.05 53.00 Z
atie: A8 28AA 4 Number of small logistics facilities 0.00 1296 119.00 -
Q15 Population 0.61 3112 16511 211
MEIZHE 22 ZAKE 4 Number of workers 0.00 177 30.58 175
Socioeconomic
factors A 4= Number of industries 0.00 024 3.00 164
1217151 4= Number of one-person households 0.00 271 1345 203
AP7tst S Built-up area 0.00 2262 2219.04 1.09
ZX|¥ Residential area 0.00 10.38 9893 132
%gl AX[% Commercial area 0.00 094 91.39 1.04
urban a_;reas SYXIY Industrial area 0.00 0.08 812 1.06
JHEE01g 22
Development KH=XIX|S Green area 0.00 306 96.67 1.08
?;ftir:‘em HIEA 7|2 2+2|X|Y Planned control area 0.00 0.72 57.59 2.04
e BZ2|X|Y Conservation control area 0.00 0.66 4806 1.82
NORERIDBI TS oot irier areas 0.00 6.69 90.84 157
ZEf712 Housing price 0.00 1563 30.03 1.04
EX7t4 Land price 0.56 20258 264917 217
ST Amix|el 72| Distance to CBD 0.00 2257 7035 1.18
n&2px|e] 72| Distance to highway 0.00 008 6.49 176
= 810t7x|2| 7{2] Distance to port 0.00 1.40 68.73 366
Large AH=Hn1x|2] 742 Distance to railway station 0.00 0.81 3243 3.69
;&Eﬂ%’igzm 72| Distance to industrial i i — —
SAITIX|S] 42| Distance to CBD 0.00 3346 20129 1.8
n&2ptx|e| 2| Distance to highway 0.00 050 141.05 190
=9 S137tX19) 2| Distance to port 0.00 496 9094 326
%ﬁgﬁt fﬁ%n Medium HE=o7ix| 9| 72 Distance to railway station  0.00 307 19015 498
?;;i?—glbmty ;.;(;Pﬂm!'—,_;ngxt 72| Distance to industrial 0.00 0.85 15174 412
SAmix|el 742 Distance to CBD 0.00 33.86 20341 288
n&2ptx|e| 2| Distance to highway 0.00 1.03 143.09 435
ES= S13t7tX19) 2| Distance to port 0.00 17.88 9317 260
Small He- 77X 9| H2| Distance to railway station 0.00 11.00 19225 319
J{'}.\_(;itl:ln‘“—._;ngxl 72| Distance to industrial 0.00 6.44 153.79 A48
L& 5% 4% Road congestion level 0.00 60.39 100.00 133
uztol A 294 Advantage of offline base 0.00 1.00 17.00 129
A 21 2214 Advantage of proximity to metropolis 0.08 405 160.79 122
2SR XSEHES Autocovariate of large logistics facilities 0.00 014 767 170
SSRAE XESHE Autocovariate of medium logistics facilities 0.00 121 26.00 137
ASSRAME Xs5SH2f Autocovariate of small logistics facilities 0.00 13.70 5500 1.30
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S| BRANS| RHE B2 BT S4T UK 2H 2 24

H5 YUXZEHE 221 20|38 3lHE2A Zat Table 5. Results of negative binomial regression analysis of location decision factors

iEEFAIY SHEERMM AHERAY
B Large logistics facility Medium logistics facility Small logistics facility
Variable
Coef. z 2} Coef. z P Coef. z P
917 Population 0002 0719 0853 0006 074 0460 0010 754 0000
A3 Z A& Number of workers 0200 228 0022 0240 378 0000 0047** 6554 0000
T . . :
g&f AHF| <= Number of industries 0.818 1.01 0312 0953** 237 0018 02056 274 0.006
Socioeconomic qo|7|= A .
PR 12017 4 Numberof oneperson 047 937 0710 0095 126 0209 0155 1483 0000
households
713} P12 Built-up area 0001 048 0632 0001 074 0457 0001* 199 0047
F7{X|d Residentialarea 0022 130 0193 0013 134 0180 -0001 071 0476
%Q AIX|d Commercialarea 0008 016 0876 0005 022 0824 0001 043 0668
Urban 2| Industrial area 0213* 180 0072 0392** 301 0003 0069 259 0009
darea
o
et E!._—.Iill‘l‘l 0006 042 0676 0011  -135 0176 0001 084 0407
reen area
20|14
29 A& Xy ; T 3 3 o
e AT et 0036* -166 0098 0014 062 0533 0011 297 0023
easement I‘X\JE((:_l EK‘FJ’JE! XE(Z'
= f _ *k _ _ *% _ _ o
factor o Gonaervation control area 0090 207 0039 0076 203 0043 -0009  -160 0134
areas ;5 \ex|et Other areas 0007 065 06518 0001 014 0888 0000 -020 0842
ZE47}24 Housing price 0148 173 0084 0058 157 0115 0002 054 0592
EX7}2 Land price 0006™ 231 0021 -0009** 544 0000 0000 161 0108
Al [s]
Ealmixlel Ael 0039™ 367 0000 0009 125 0210 -0001 -034 0735
Distance to CBD
e Q
LTI 72 0054 034 0737 -0471* 883 0000 -0.019™ -278 0005
Distance to highway
&x| 2] 2| Distance to port 0026 180 0072 0026™ 289 0004 0005 308 0002
=5 Hzotyixol Az 4 i -
g;::g B - 0164™ 761 0000 0112** 765 0000 0013" 567 0000
Tf‘za-nsportation AT 7ER] A2 Sk ok }
T Dot OB OO 0152** 257 0010 0343* 862 0000 0000 010 0918
factors =
R SH e - -
S R 0023 125 0212 0001 010 0924 0007 074 0462
2ol HH 224 * sk
Advantags of offline base 0129 092 0356 0119* 173 0084 0026™ 261 0009
Al 21 2214 Advantage of } i
SR AR 0025 136 0174 0042 -131 0190 0002 032 0747
XEEZH2E Autocovariate 0386 207 0039 07131 464 0000 0030™ 1302 0.000
Constant 6802** 525 0000 2826 -442 0000 0877 819 0000
Obs. 1,142.00 1,142.00 1,142.00
alpha(a) 0.66 208 015
Log likelihood 147 41 71366 347862
Log likelihood Chi-Square 57474 ** 1,763.94 = 42273
AIC 34482 147731 7.007.25
BIC 47084 160333 7.133.26
%p<0.10, #p<0.05, #*p<0.01
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A7 B 24, A, 197H7F 52 2|0 a3 R
lofjek= AR AT o2 PAFTHIMIA - G4, 2021). 1207¢
7t 3718k £ Tl A EFAALY A BE7L &
FEH ER-SE £35S A% 5833 op), 48 EA), VYE
A T AFA F9FY 22 74 aUs ol ietol da
afth, Al718E HA2 SHEe A7k WA o] YerE ERAIA
o] @& < k= vjE|TAIE Alofdr] 93] 3T w5 &3t
ot BAE dBEFAN, FIEFAIAL FY3H2] 9A =
EF%loH, 2FEFALA Fofdt FH+)2 BAZE e
EFAAY BE fFo] HlHTAE KolA| ghot 243] Alojw
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