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Analysis of Spatial Distribution Characteristics and Influencing Factors of
the Origin and Destination of Customer Logistics in Seoul, Korea
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Abstract

As online consumption increases, the demand for delivery in cities continues to increase, and delivery is becoming
routine. In response, customer logistics services are being introduced as a solution to various urban logistics problems.
However, research on the characteristics of customer logistics activities and customer logistics facilities remains
inadequate. Using the 2020 customer logistics data from Seoul, this study aims to examine the spatial distribution
of customer logistics origin and destination and analyzes urban environmental factors that affect customer logistics
employing a spatial error model. Additionally, we categorized customer logistics facilities (micro-fulfillment centers)
and analyzed the location characteristics of the existing logistic facility, post office, and three types of micro fulfillment
centers. The results of the analysis are as follows: First, micro-fulfillment centers were found to have different location
patterns from the existing ones. Specifically, micro-fulfillment centers were mostly located in residential areas, yet no
regulation exists to prevent urban logistic problems. Second, as main roads are not important in customer logistics, a
robust transportation plan is required to control increasing customer logistics. Finally, most micro-fulfillment centers have
a positive relationship with customer logistics, which is important in the following order: sharing economy, dark store, and
online platform. Evidently, support and regulatory policies will be needed for each type of micro-fulfillment center. The
study is expected to have implications for urban logistics planning.
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Figure 1. Domestic logistic volume status (top) and sales (bottom)
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H1.H4Hol2 Ex Table 1. Definition of variables and data source

P - = P

Variables

S| S5 URs

Percentage of logistic volume in

Definition Source

A L EEX| S5 #EFEE(2020)

Percentage of origin logistic volume in MEEIH0|EZHHA

[c;e_' ;;Ijent oHoin dipgyegu{2020) Seoul Metropolitan
Var[:i)able =X SsF UEE ZAR ) SAHK| S52F HES(2020) Government Big Data
Percentage of logistic volume in Percentage of destination logistic volume in Campus
destination Jipgyegu (2020)
AT W & 215 4+(1,0003)(2020)
215 Population Number of total population in Jipgyegu (1,000
people) (2020)
ZAR L 121 717 4+(1,0007171)(2020)
121 7152 One-person households Number of one-person households in Jipgyegu
(1,000 households) (2020) SAREFYEMEIA
B Statistical Geographic
A2 HHA 221 ZIAR W SAIRE4+(1,0008)(2020) Information Service
Socioeconomic  ZAK Worker Number of workers in Jipgyegu (1,000 people)
factors (2020)
AR L AR 4(1,0007H)(2020)
A Industry enterprise Number of industry enterprises in Jipgyegu
(1,000) (2020)
AR L 2HES AIXI7H(1 0,0008/m?2)(2020) B
EX|7}4 Land price Officially assessed individual land price in National Geographic
Jipgyegu (10,000 won/m?) (2020) Information Institute
= - AR W A7 I3 HE(km?)(2023)
4 i =
APt 8% Buitt-up areas Built-up area in Jipgyegu (km?) (2023)
FHAH EAR W 3=AKI B2l (km?2)(2023)
Residential areas Residential area in Jipgyegu (km?) (2023)
I x| R (km? o nx
Commercial A Ul MRIKI% P1Ei(km?)(2023) NS ZRIHI0 Ry
EAPYERO] 2| areas Commercial area in Jipgyegu (km?) (2023) Seoul Open Data Plaza
Urban planning  Zoning area
factors 3YxA AR U 3XIS B&(km?2)(2023)
Industrial areas  Industrial area in Jipgyegu (km?) (2023)
=XIxH EAR W =XIK B2l (km?)(2023)
Green areas Green area in Jipgyegu (km?) (2023)
- . b lb =
geo) MURBTO A U BRI 9 (km)(2029) ! it
L e ] 5
Zoning district Green belts Green belts area in Jipgyegu (km?) (2023) iformation Istittie

FH2de?l
Accessibility
factors

A9 72| Railway station

718 717k H=7HK| Z[ A2 (km)(2020) I7HEESH
Shortest distance to railway station (km) (2020) Korea National Railway

ZHME2 42| Main road

71 Z7EE RS
National Geographic
Information Institute

LHAZ2IEX] 2| T 42 (km)(2023)
Shortest distance to main road (km) (2023)

SRAER
Logistic facility
factors

SRe0|d Y S35
Logistics terminal and complex

AR W 2FEold % SREX| {5(2020)
Availability of logistic terminal and complex in

SEESIHHM
Jipgyegu (2020) D IESRERHENE

National Logistics

E8A Warehouse

2 U 2231 4(7H)(2020) Information Center

Number of warehouses in Jipgyegu (2020)

22121 Z2E 3] Online platform

27 W BOIE 88(2020)
Availability of B Mart in Jipgyegu (2020)

IR
KakaoMAP

SHEHE(H)

Sharing economy (convenience store)

ZiAR W HoPH 4-(H)(2020)
Number of convenience stores in Jipgyegu

D7} e
(2020) e oS =

National Geographic

SRAMEFRL)

Sharing economy (gas station)

Information Institute

ZAR W 54 4+(71)(2020)
Number of gas stations in Jipgyegu (2020)

CIEA ENE Dark store

EAR Wt R 2 (7H)(2020)
Number of super supermarkets in Jipgyegu
(2020)

=l =F ety
Seoul Open Data Plaza
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£ 3E <l 2Z=(Hub and Spoke) "4 2.2, Bz} ZU 7]
A L FEARLE AT HUL A ERAZ o) Fdh=
Wajolcy, of2iRt WAl 2T SRAZE P WASHIA ©]
& 7171 S7teh g4 wiEw S71e] 247 AZ1EAL Al ol
w2} A Yol YRSt 25 AR dAVE BE e duEl
2 A25le vpo| A2 SHUHE Ao E4Y SFAE ] T8
o] FoAIL Tk, & dTolNE EHY SFAIEE 1A &
FOE FESH WrE F53I0 2, F300 ik ARt 49
= 3.27%4A 71&3H it

22 SREFLE ButES] Hlo|E & F-53]0] B8t
3, FRBAIR R eI g aBisiglen, Hely
< 22 vgA ] Aot i EAE AFEEAL Qlo] AuAE A
7] 2 SFAEI Fhae HYol sk FAAT
HEH FFEAR ERAYCE BHE B Yok FFa9)
TP FEste AdERTIAY 98 7IdskaL e
olef gt FFE BB Ris= L3I, it HEE
ERAEY Y 9 &g Ut e A TR AMERT
AAER 2= Qlow, EA HolA EFAIES] AT sal
Ak,

2. TAIY BRAIE| R 54 B

EHT EFAE e BAY AEERIT S53HEA ol A%
a1 Aelslz] YAl A Weoll AigAl BAUE EF7AEE 7}
2]7]= golr}, =A% EFAE s SEUE WS AHshHA
vjEA el AI7ME: o] AAEE FEsta ot 71E E5F Al
AP BH o A3 WAog RS U QI A2YA],
FEAARRE AEo] 7FE el = FAsEudRE o] 53}
a1, SlEEIR A o] BREch oF AR oI vigE
njgdE olFsto] AH|A7R] ol Fdh= FEiGITE Htolls EF
AEo) A AlFe] 77, 23, vid-s TR Aelshz A4
291 FUHUE Au|A7t 58kt 0] S0129 4ulF} Q1
< EFFAA g 234 vigsto] s E AE =
oFsh= Wholtt, ol#g =4E SFAlEE o 714 FH=
UEhaL glon], B4y ERAEE Al 7] 32 &
Y, 397349, dargolg) o8 Y 4 o= - A
319, 2021; Z=H1- 7, 2023),

A WA F3 229 EREF S 220 EREL 7Rie R
AuA7) SRE L @ ekl FEe] EFAIET SR EE
olc}, iAo 2 ButES} H8(Vroong)d 22 oj&e]Hol4
7|9k A3 vigo|n, 149 Y=o ZZEo R ofgslr] 3
T kR o8 AXEkaL gir}, F wiA §3Q SAAF>
HolH T FRAE Tt ERAEER &85 f3olt
&R AR FF-dAfedPa, Wiz oHMesh
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Korea)- GSZE|27} Qleh, Mool eu) Au|AE Sgste] &
FEAPL ol AEshe 9TE V1% S, s R RAE
HiE-S 9% EFAIE 2 BE5P7|E Bt vpA|et 79 o s
Eojg2 =4 W oY viE 9 ezl vjde AHY =7
Aoz Egshe WAoo, tEAQ A2 ReutES} ofu}
E7F ok, miZelA a7t dojus Al EREIA
(Picker)7F TS AFE-& TASAL HfEshe WAlolt}, 4=
ol 4] 2000 e Zxkof Al¥E WA o2 2219 FEF] 50% ©]
& B WA eE 3840] &

& glAE BAY EFAE REE 3 BE S92
AuE3z i), 71&9 EFAEEREYE - A &
B3, 719 492, AT 2T EFAE 19 30
HE 2437 oA W £E 248 S8si WA
TE FHS A 2 e e S U R X, Y RES
710 EF ARE AN £XE HolFe BEUA B
A7t EEEHRe- 015, 2014). REHAL AR F4
A, 0%, A= U I dolE S84 A dA wiEe et

= olok, ERE, SEAYHE ERAESY IAE BAsH B
A SFAET} 718 SFAEE oE A FEE out
S40] U=AE AEIA} Rt} 7 SFA1EC] AL Sl
SEA S Hefst EFAIEER ofE Ao gol UAE 3t
I AEAE AU

3. 3USA =25

A=l Y2 v|A= BARE 20 ERAIERQ1S &
A8l7] $1ste] & Ao = SARAE sl & A+
FEUF= NGER U4 By 2234 g, A4 W
Folct, webA JHEAEYEE F-B3 AT Fart ot
TS AGEF SR HEE B3] Wil FR7) AR
o] EAY 3¢ AFA 3| BPo e Hold ANE e+
o, FA7 )3 BE Sl A WSk Aol e A H
AU AFoA FARE g vebdit, 2R SUR] HEE
it E2R7] w22 o] FIHAQl REE Al35E WEgo] w&
Xo| FAR|E FaE| Hrks FIFH 2ol EA5k: A& &2l
T & o, 2HEE FRIARE Alofslr] fsiA £ A+
A= FHEAZHE L83l olF Alofsharzt gt 31t
A BF oz FTAAEH(Spatial Lag Model: SIM)ZH F7H2.
2pF (Spatial Error Model: SEM)& 3183}t

SRS BRI = Sl AEE Moran's 7} §loH,
Moran’s [&= ~1~1 At0]9] & 7HItHA nselin, 2005). gl -1
E 19 7RSS R0l B2 AL Qulshy, 09
7hErE AR Sl AS vedd, 31
o] ¥ A TR A7} = AL Yu|stn, A7 4R
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0] - A2 A A7} ¢lal FA9 2 EEsH= 545 Uehdic,
FHAARY L TS A7) glod SHs
9] F 71EA HEYAS WE Jejsie] AP 42 A
of8] = Wrajolt}, FIHAAISE Rholp)E B3l 31 A7
o] AojHieAE BEY = o] FUARA 7L Folgt
3% Aozt Hicke A& Yuigid, v, ey F
&7} ohd eajgle] kA7 de] gl Agshe WY
ojct, kA FHMS7} obd eARES Aojste FAZE
T Aofste], FL2AAIS Lambda(M)7t BAZ L2 {5t
735 A7 1Re] Ao = ickar i)
WA F45H5] Moran's IE 3RI8H F7A7144580] Sl
A& Bk, FR7VSE] Sichd FEARY & 4%
a1z g}, ojnff #F 2F A2 Lagrange Multiplier HI&E
Q) IM-Lag®} LM-Error BH|AES] 4|2 {-9]5=0} 2§ <)
AdE s YeE Akaike Info Criterion(AIC)3H}
Schwarz Criterion(SC)S 2839t AICS} SC] gto] o
22 Byo| =7t Fral BRIt 2 AtolAe SUA
HEE BHY S22 Wi By BE FHAEFH(SEM)E
2F my oz A3t
V.

A Za}

I

1. MBA| MEET SWX| - SRIK|0| 32 £4

AgA] ABEF 2K BEY WRR0] & AT 3
A7 M GEET PPRE, BT 95 U AN, 257
BT FHPLHIY 4), FHTF TMIF-L A2Yo] Bl
ST BFHI Bo] XS AG02 AANA ABEF

Legend

[ Adminestrative boundary of Gu

[ Administrative boundary of Dong

Parcentage of customer logistics volume in orign{2020)
0.0000 ~ 0.0185
0.0186 ~ 0.0749

B 0.0750 ~ 0.2091

. 0.2092 ~ 0.5265

W 05266 -~ 3.0811

I8 4. MEET SUTP|E ESYUESO SE EX
Figure 4. Spatial distribution of customer logistics volume
percentage in origin

Fo| B2 AoE Hn, 3, TEF WHEES EFEYI
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AEA ABEFE AeoA Ut ABEFE A EF
Foll TP AIZAIZ Sole= ABEFE EAX] 5%
EPPeto] SUA| ETF B2AA] EEF 7] Aot At
(O™ 5). & =37 E5F WEes durd FUA
Bl8f E2X)7F o '\ Mool 2Eshs AS= Yt A
Al ABEF EAA] S5 WiEgol w2 AT g M
F. 57 9E RATE, FTET oQEF, SA °l&1E, Al
27 Ui5s % FAEeE vEbgt S35 TMeS %
7 @2 AgelH, Az Ui 9 sl EREvd
o] $IARI, ol EFAIo] fIARE A GoN BREFS] B
o] Y&zt Zo = Helrh, T, T+ BF R AFE U= Al
20| AAIFHH, FEET AEF U2 FTEH0] HA
ek, ERE St olE1F Aols 4ol At olE 3
AEET U B2 B2 Y80 52 X2 FE EF
Bold % S0 22 SFAET 2Ry A2 A2 wet
g = At

2. =& sRMES R¥E SUH &Y

AR ETAES 78 0 SES 2T IR EE £
A A3 (Od 6)3 k. ERAlEe] FHE 22 T4 WYY
O 7] BAIE THAE RO YERSH, Y49 B 7t
A EBAIE 7RI Tk Ol AEAl B FUL7H AEA
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Al A 2 GA FALTE AEAIL 2] A8 o] 57

Legend

[ Administrative boundary of Gu

1 Administrative Boundary of Dong

Parcantage of customer logistics voluma in destination{2020)

0.0000 ~ 0.1
0,0045 ~ 0,
N 0,0094 ~ 0,
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Figure 5. Spatial distribution of customer logistics volume
percentage in destination
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Legend
[ Admin. boundary of Dong in metropolitan
Admin. boundary of Gu in Seoul
["1 Admin. boundary of Dong in Seoul
Admin. boundary of Jipgyegu in Seoul
B
mm LOgistic facility
ﬁﬂ B Delivery store
-
-‘ Paost office
D Online platform
E Sharing economy (convenience stare)
[ sharing economy (gas station)

[ Dark store

2 6. SFAHY HEHXLEIRF
Figure 6. Standard deviation ellipsoid by logistics facility

2|2} A|Zto] ZofA elul) Ajn|2 SHofA] FogAo|ct, ERE, o
2 Q3 g viEo] F7181AL ti7] 2 A& AR AI7H
ARt B, FEAEY A2 BB EFA A0 -] 9
T AR 32 228 AT R PAIRE v =AY
STAE G352 7IE EFAET FYad Hls] =29 ¥
B vEpgion, ggae} v o R YehT, ol o
g EFAIA 0l Aol AukAog Rasta glo] Vel A4
o= B, 71&9] SFAMEY BAY EFAIE S YA dge]
OE A& Fsiglen, ol SfAlE et ARERS 542 °f
35h7] 91t A7H B RS AlARIC,

T, ERAIAY SRR £E ulE2 (F )9t ) 7]&
o] EFAN0] 71 Hol A8 X2 AEAlolA EFAA K0l
o, T2 YRR T f-34dAYolt FAA Y=
PASHA] 3 AL & o= Aok T, s FHAY
30.36%7} 1A 8L QAT 44,65%7F FAA Aol YAIZE AL &
4= Qlck, QA=) A9, 77.28%7F AR ol Utk FAAt S
A=o] F2 FAXQol YAk AL A= FFAMRE F
AAY W A7 folsit, gHH, =A4E SRAES Fe- 2
2Rl EHEF Y FRAAF(HYH, FHD)9 FAAY vlEo]
Z}2} 58.07%, 75.48%, 75.08%= Lepdth o= =48 B34

H2 SRMNHYECX|YH 21 318t Table 2. Distribution of logistics facilities by zoning areas

ERAE a2 A=

SR SHEY  IRITAY(EYY)

SRBHB(FRL)

CIHAE
Variables Logistic  Delivery Post Online Sharing economy  Sharing economy Dark ﬂgirf
facility store office platform (convenience store) (gas station)

x
-r7-|?(|9=1 . 0.00% 44 65% T7.28% 58.07% 75.48% 75.08% 32.01%
Residential areas
AR . 423% 17.86% 156.66% 29.04% 16.36% 595% 4567%
Commercial areas
E‘QXI‘Z{ 95.77% 30.36% 519% 12.90% 6.91% 4.08% 16.37%
Industrial areas
L—lzlxlxla (+] 0, 0, 0, 0O, 0, 0o,

0.00% 714% 1.98% 0.00% 1.25% 14.89% 594%
Green areas

156 REAR, M5 Has (2024)



MEA YEHEF SUX| =3X|9| 7MY 2x E40p 3 221 24

7l FAG R T Qs AL HojFn, 33343
g 22l ESEF duE L=l oS SEslEE A}
HY o5& £ B3 L I Aldo] € 5=t 3 o
LB YL 40,98%7t AFPA ol 1o, FAA G| 32.01%
7F QAL Qs Ao Vet EA4E A A5
o] 1,000 ©J8}2 FYPLr FFEA 7| el FF A
7Y a7t F7MEA 248 EFAEZE ARG YA
SH= Zlof] igh A7 B AR Bl

3. MEA| YH=F ELX|- =Ex|e] Sl

1) 7I=SAHEN

£ 419 7|28 4 B4 E )T E Y At dF
9] BLAekol= 2020 HATE 18,7487l0]ch, A2z HA L 93]
dlole Bx9] i3S 3Lzt oA E AASI, A
& B3 ALEF YA Bg2 17228719 JATFE, AEE
F 227 232 18,601719] JAFE B4 &-83t9t. 34
B0l HYSEF 4R E5F HEE2 W 0.0014%09, F

H 3. 294X 2 7| =5/ 2420t Table 3. Descriptive analysis of origin model

Variables Obs. Mean Std.dev. Min. Max. VIF
zc‘-f.—tﬁ'Ar FHF =
e EUX| S UEE(%)
Dependent Percentage of logistic volume in origin (%) 17228 00014 00020 00000 0O )
variable
217 (1,000%) Population (1,000 people) 17228 043 021 000 438 101
121 7152(1,0007 1)
_ One-person households (1,000 households) A2 GRS et a0 Bie R
MEIZHER2)
Socioeconomic  ZAHKH1,0008) Worker (1,000 people) 17228 001 0.10 0.00 453 1.06
factors
AFIR|(1,0007H) Industry enterprise (1,000) 17228 000 0.01 0.00 0.56 1.09
EX[7F4(10,0008/m?)
Land price (10,000 won/m?2) 17,228 1.60 244 0.00 4498 124
A7I2 M E(km?) Built-up areas (km?) 17228 047 1.35 0.00 3460 362
FHXIH(km?)
Residential areas (km?) 17,228 0.08 0.10 0.00 243 124
XA (km?) 17228 000 003 000 120 111
x| Commercial areas (km?)
AR Eoning area o x|d
Urban planning Y XF (km2)
e Industrial areas (km?) 17,228 0.01 0.07 0.00 377 1.1
=
=X/ 17228 008 059 000 1680 595
Green areas (km?)
879 LA (km?)
Zoning district  Green belts (km?) XA 10 (e a0 ol Sl
HeADIK| H2l (km)
R0l Shortest distance to railway station (km) 15228 hdb 21 LT
Accessibility >y -
factors {HAER K| 7
Shortest distance to main road (km) 15228 100 0. 050 Bed LS
SRE0E A SFUX 2 R2(1) 0.00
Availability of logistic terminal and complex: Yes(1) Hz28 (0.02%) (o] 0.00 100 18
E2AT(7) Warehouse 17228 000 018 0.00 1600 105
2alol BUEY K2 R(1) 909
SFAERe Availability of online platform: Yes(1) 17.228 (0.13%) 0.04 0.00 100101
Logistic facility -
factors STIMBEATO) 17228 023 056 000 1000 115
Sharing economy (convenience store) d ' ' ' ’ )
SFRAMEEFRL)H)
Sharing economy (gas station) 17,228 0.05 0.23 0.00 500 1.04
CIEAENE (7)) Dark store 17,228 0.03 023 0.00 7.00 1.03
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B 4. SXX| 28 7|25/ 2441} Table 4. Descriptive analysis of destination model

Variables Obs. Mean Std.dev. Min. Max. VIF
%“)—‘K-‘ﬁ# = = HHE. 0,
Dependent SHR| 25 HER (%) . ... 18601 00051 00033 00000 00234 -
; Percentage of logistic volume in destination (%)
variable
217(1,000%) Population (1,000 people) 18601 043 0.21 0.00 438 101
0|7 7
g)ne—[irgéaof?oggholds (1,000 households) 18,601 360 218 0.00 1326 104
ASEHER0! ‘
Socioeconomic ZAXH1,000%) Worker (1,000 people) 18,601 0.02 011 0.00 453 1.05
fact . .
ACE A21%|(1,0007) Industry enterprise (1,000) 18601 000 002 000 148 107
EX[712(10,0008/m?)
Land price (10,000 won/m?2) 18,601 192 456 0.00 376.21 1.39
A|7I2t HE(km?) Built-up areas (km2) 18,601 048 131 0.00 34.60 34
FAHXY(km?)
Residential areas (km?) 18,601 0.08 0.11 0.00 243 12
AKX H(km?
EApjagol 22X Commércial)areas (km?2) 18,601 0.01 0.04 0.00 157 1.28
Urban plalr-ming Folinarea of X|%(km?)
8K S8 XA (km?
taetors iiStiia) Aroas Qo) 18601 001 0.07 0.00 377 108
=
AL 18601 007 057 000 1680 577
Green areas (km?)
8= AR B724 (km2)
Zoning district  Green belts (km?) Ll aed DA% e Teet 488
HZHIIK] A2 (km)
el Shortest distance to railway station (km) L 238 ohe: ez 1de
Accessibility eI 7RIk
factors (e m
Shortest distance to main road (km) Ll Ly B e e 183
SREDIE H ERUX 2 R2(1) 000
Availability of logistic terminal and complex: 18,601 s 001 0.00 1.00 1.04
(0.02%)
Yes(1)
SRET(H) Warehouse 18,601 0.00 0.18 0.00 16.00 1.04
S2AR0! 22/2| SHEY 727 (1) 18601 2% 004 000 100 102
Lt;gr]istiac facility Availability of online platform: Yes(1) ! (0.16%)
factors T oAl o)A
SREMSEAH 18601 027 066 000 1100 121
Sharing economy (convenience store)
o == o
SRENSERL)OH . 18601 005 024 000 500 104
Sharing economy (gas station)
CIEAENE (7)) Dark store 18,601 0.04 0.27 0.00 8.00 1.06

£ 0.0111%°]c}, BEEF =3A] E5F HEE2 Fd
0.0051%°19, Z|di= 0.0234%olct. o132 AASHS o, 4
G257 A S5 WEge e ARG ABERF &
A 55 W&o Pt} Hdigho] A Vet

ANERA R QRJANA AT SR BHP B3R By BF
Wt 0,434 9, Fd 4,388 o}, 12 7= S8R 239
W2 3.56% 71, =R B9 Bt 3,607 7Holn, F
2y 2% o= 13.267 7Hrolth, FARE SEA 32 3
0,013 9, 227 B¥L H 0,024 Polv, = F 2y
B 45374 golot, AdAlE #8A 232 ) 0.563 7, =
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A= A 1,483 7ot EX7HAL A RHL Hat 1.60
ok Y/m2o|H, Hdf 44,987+ Y/m?% o, B2 BYL W
1,925 91/m?, dfj 376 215 ¥/m?o|t}, EX|7}A-L E2A] B
Fol A SR RFPECE WAL E AL G 4= 9l
EAAG86A Aol Al7ksF WA SR ZP A
Bt 0.47km?, =2}A] 2Ho|A Bt 0.48km?20]H, = F+
B BE 34 60km?|tf, SEA A FANHLE F 2 B
F W2 0.08km?0]5, o= 2.43km?)ch, YR G2 &9
A 2ol A Hof 1,20km?o]H, =2R] RGP A Bt 0.01km?,
Z|df 1.57km?°|t}. FUAHLS F 2 25 Ht 0.01km?, F
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o 3.77km?olt}, HAA G SLA| BF oA Ht 0.08km?,
EAR] 2o B 0.07km?o|d, Hdle F 2y 2R
16.80km?°|t}t, = RFof|A B Ho-2- FAR|Ho| 7P EA
Uebgon Hdii= =23 Fo] 7 A YEbt S
A EAG S F 2 BF Bt 0,04km?, | 16,60km?
olct,

A aoa A7z e Al SUA] ZHol4 B
F 5.26km, EAHA] oA 5. 21kmeo|H, Hdl= F 2E 2%
14.17kmolt}, §HH, TMEE72] ARl F B4 ZF ¥
* 1.07km, & 5.32kmo|tt. F ZHoA BT =20
3 A=q7HA] A7t o H A= Y, o= 3 X
£ 33 A A g, ABEFIA HEg7iA]9 A9
i3t GOl B& = A2 5T = UL

EFAIE QA S8R By} £27] B HE EREY|
g 9 EFEA7 EA5H: JAT= 0.02%01H, SR F
o 167101t} ol= Al&A] ARt o= EFAIH0| BA] ¢4 7o
2 Bt} =4% EFAEA 221 FREF o] EA5k= {
AT 9] 2HL0.13%, EAR] BHL 0,16%2 E2A] 2
ol ozt o] gk, ¥4 £2E 79 EREYE % EFEA
7+ 9IAFE Ao BBEF BFol B2 AolZhal 953134
g, A EFEE W EFDA7 AR o= wR] oo}
1 Gl AR & 4 Yok, FEAIE HeHE SUA =
oAt 0.2371, o] 107]0]w, =& ZFofA B 0.27
A, 2 1174olc}, FRAAE Fiae F ZFlA AAW
B 0.05707F S5, Hdf 5717 AAIg A B F S
SR 2Fof|A] FHt 0,037, Heh 7700l T=AbA] RFofA] F
00471, Fcf 87olt}, =HE EFAE 48 F THEAF
(BR)o] 7P E2 o2 Holt}, tFFAA BAIE Adst
7] 98l & Ate] EH4E9] Variance Inflation Fac-
tor(VIF) & AXIBISL}, 25 10 ol3t2 E&E o] t5344d &
A7} glekal weskal 48 st

2) BLUEA| 2 M ZHut

£ 47 A ARET ST 23R 25 HEsol
deiA 42 42 A (& 52 (Fe)> WEEF &
T2 25T NEen ABEF AR BT W&ol it 3
FEARFH(OLS), FHAALFH(SIM), F7HAH(SEM)S]
ZAFelr}, OLS w4474 Moran's 17} 0.2 o2& Vel
o FAZ R o5l F Byo] BE FTAGEE 7HA
© A& Fsigich, AP VEEE Aotz lsiA SLMat
SEM £4 WiE B83igion, o AUs 2L Adstr| 9
A LM-Lag®} IM-Error %2 $714 #2l=g 2Qlstal &
B9 A3 A= Yu|she AICS SCE vl 33t
AAHAIS Rho(p)2t A A Lambda)7F #2181 YEk

SO, Moran's I7H 5 T 151 b et 32714
& Aofer Ao PR B ATINE AYEF 2K
W EA] 25 WL got] BHOARHSEMS %S
By A,

QYRR FUA BEY HEZo| that FHOABY(SEM)Y
Auke A, ASAAE 2ol Aot ARES 24|
E5e WEey} o(+)9] WA EEEYT £ A7 Yolg
= e 44 gole|2, ekl Aot 8 el 7t e 23t
slo] ol2fat Zubrh iRt A0 Rolt Bk 2okl wjs 5
He TGS 1, FEAY FAa0t FUAel A7t 9 4
ok 191 74 ATEF WA BEF WEL F(H) B
7k Qe Aoz trehieh, 3H, AR o084 9 £
Sk, ARIAIE 2] BAZE UeRdeh, ol 71Ee] HadT
of QXBHe AT Holth EXVIAS ABER 24 £5%
w87} 9F(+)9) WA s A2 ek,

EAAY A A7k RS AP 2UA 25
22} oI5 OH(+)9] WA} E2 o} Aoj=lgick sl
o SEAGel] AT W FAXY wAn AR HHo)
G4 ABES 20X 25 R & Ao Yeht
o, QA 714 A £ AT ) 95 vl S B85
of 758 Ao, Ale] AclelA B BRE T o
ol FAX| oA ZUSH ABER BE 5 ek, BUAY
3 ARG AYER 20X 25 BEL BAHE §
ostA] ke Ao Uehdrh, SETAelA AUARE L A
Y27 27 B AEL2()) WA} Uehget,

A2 RN HEA I Al AUER 24 25
et B4R o5 Fe A0R e 3, 7
MER7H) Al AR 297 253 97} (40| #
A7k Qe Ao Uik, ol AR8H2019)04 25olA 7
HERZ7} F0% ERESe olop|e A Uel, BB
A ZHERE F03F 8910] o Ao ekt

SRR 2R U BRUAE AUEF 204
5 MR S()0 WAV} Uehideh, BRYTE SAHO
2 GOI51) itet, EAIE BRAIEA L2kl SREFL A
Y25 2UA) L5 WE G| IS 1)K e Ao BF
=9l ol Lkl BABYo] £ 4B AFH, 412X
Aol BESIAL, A4 47h H7) BEA 4= ok, T9AAY
(o)), BRAAR(FRL), AR S AYEF 24
S5er et o(+)] WA Uepith 223 A4S £
sy, F4AAR@), THANGERL), thEasE]
4 &0 a5 Yekirh?

oo ASER 2] 25U WEge] F7HoxuYY
Auhe AR A4 A QT BE ARER B3]
253 W} oH(+)9] BAZE £EHYU, ol 2ulA7t B
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5 MEST UK S5 WE S0l Uit SUSAZE EA2
Table 5. Spatial statistical model of customer logistics volume in origin

OLS SLM SEM
Variable
Coef. t Coef. z Coef. z
Q15 Population 2.308E-04 ¥+ 344 1.968E-04 = 342 1.74Q9E-04 ®* 288
) 121 715 One-person households 6397E-06™* 791  1979E-05™" 337 6449E-05™ 544
AMEEHER2I
Socioeconomic  ZAMKF Worker 5.656E-04 *** 373 2.628E-04* 195  1.004E-04 083
factors
ArAX| Industry enterprise 8.147E-03™* 6.66 6.014E-03 *** 5.66 4311E-03%* 434
EX|7} Land price 2240E-04™* 3428  1590E-04** 2776  1887E-04™* 2803
712} HA Built-up areas 1.091E-04 540 6.398E-06™*  3.70 1.456E-04 ¥* 6.93
FHXY . ok
TN — 3942E-06 0.03 3.766E-04 289 1.190E-03 7.66
A o
SAUXIH X 6.899E-04 1.51 7.816E-04** 200 1.742E-037* 363
EAPIER9 22X Commercial areas
Urban planning  Zoning area Toyx|of o -
factors A — -7 861E-04 -349  -4584E-04 -238 -1.638E-04 071
AR -1.001E-04* 171 -8.631E-06 017 -3332E-056 -0.63
Green areas : : i i : i
879 P s - - o
Zoning district  Green belts -1.5638E-04 267 -1.244E-04 262 -1614E-04 -3.10
Hed A ek AR i : §
IR0 Shortest distance to railway station 1.687E-05 3.09 9 846E-06 211 5.641E-06 0.63
Accessibility = o
factors {2 T o 1
Sher e R 4942E-05 249 3.705E-056 218 4 416E-05 171
EFEOE YU SRR
Availability of logistic terminal and -2199E-03*  -198  -1.455E-03 -163  -1.382E-03* -176
complex
EFE Warehouse 5. = -0. -4, - -0. -5. - .
S22 Wareh 5.056E-05 063 4 855E-06 071 5.804E-05 -0.89
= D2Ol0| =S
SRAHER2! f?;—tﬁfﬁmfg line latf 3.777E-04 094  2934E04 085 2367E-04 073
Logistic facility vailability of online platform
factors TOAM S (M)
SR e A ; 3.866E-04™* 1424  3.150E-04™ 13564 2611E-04™* 1142
Sharing economy (convenience store)
o = [ =]
SRBMEFRL) , AT23E04* 7BO 3666E04™ 679 3439E04™ 619
Sharing economy (gas station)
Cta AEX S Dark store 2.619E-04 ¥ 417 2.391E-04** 444 2 A0BE-04 ¥* 479
SRS Rho - - 5.380E+01™* 6979 = .
2IRX 4= Lambda - = - o B.829E+01™* 7421
Constant 3.823E-04 697  -1.324E-04 ¥ 2380 4 ATAE-Q4 % 521
Obs. 17,228 17,228 17,228
R-squared 014 037 038
Log likelihood 163,063.00 165,155.00 165,308.24
AlC -326,066.00 -330,268.00 -330,576.00
SC -325,911.00 -330,105.00 -330,421.00
Likelihood ratio test - 420417 ** 461047 ***
Residual's Moran's | 0.38 **=* 0.00 0.00

+p<0.10p<0.05+p<0.01
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6. MES2 TAX| S5 RS0 tift ZISARYE 2A 20t
Table 6. Spatial statistical model of customer logistics volume in destination
OLs SLM SEM
Variable
Coef. t Coef. z Coef. z
Q151 Population 8.136E-04™* 791 6.244E-04™* 679 4652E-04™* 5.00
3 121 7}5 One-person households 1.020E-04**  10.01 5.505E-05 ** 599  1.268E-04** 724
NslZRIe! i
Socioeconomic  SAEKF Worker 1.070E-03 ** 524  T7.194E-04%* 394  7.081E-04%* 428
factors
AR Industry enterprise 7.043E-03 ** 532 3.959E-03"* 3356 2702E-03* 252
EX|7H4 Land price 1418E-04** 2617 1.119E-04"* 2190 1395E-04™* 2534
Al7t3t A Built-up areas 2885E-04** 937 1628E-04™ 553 3978E-04™* 1223
F2ARI 2986E-03™* 1389 3.329E-03™* 1719 6902E-03** 3042
Residential areas i i : : i :
Aboix|ed
SAUIH . 242926037 406 -2572E-03™* -483 -1075E-03* -1.67
EAI?-iIéIRE g_'EII‘Z! Commercial areas
Urban planning  Zoning area Toyx|of
factors Edustri_é! St -2 466E-04 -075 -1.488E-04 050 1.167E-03™* 336
=AES -1.059E-04 -1.15 1218604 148  1.299E-04 159
Green areas : : ) : : ’
=2 o dHiH|So1od
=79  JHENETA B115E04™ 557 -AQTIE04™ 406 5451E04™ 657
Zoning district ~ Green belts
Hez o 72| -
FHIANQO| Shortest distance to railway station -4 A08E-07 -0.05  1.548E-05 208 1.081E-05 0.67
Accessibility =
factors R 72| . 2052E-04"* 686 8188E-05™ 306 7.141E05* 184
Shortest distance to main road
EREOE 3 SRR
Availability of logistic terminal and -5 900E-04 -034 1.303E-03 083 3352E-03™* 265
complex
S227 Warehouse -2483E-04™ 196 -2076E04*  -184 -1885E04*  -182
= D2Ol0|ZEHES
EFAHER?! E‘E}"‘tﬁ’ﬂ%? I latf 1.363E-03* 245  1.369E-03** 276  9603E-04* 210
Logistic facility vailability of online platform
factors SRBNYHIT) 1.091E-03™* 2094 Q678E-04™* 2069 8699E-04™* 2879
Sharing economy (convenience store) e ' : ' : S :
SF4HEEFSA) sk — sk
S ety ST 7.119E-04 779  7.089E-04 867 8677E-04 10.73
CtaAENH Dark store 8383E-04™* 1014 T7959E-04™* 1077 T7.166E-04* 1061
SZAEAIS Rho - - 4.489E+017* 5408 - -
22X 4= Lambda - - - = BT44E+01™*  70.77
constant 3129E-03 ** 3781 0Q166E-04 * 11566 2373E-03™ 1841
Obs. 18,601 18,601 18,601
R-squared 020 036 042
Log likelihood 167,481.00 169,195.00 169,917.60
AlC -334,922.00 -338,349.00 -339,795.00
SC -334,765.00 -338,184.00 -339,639.00
Likelihood ratio test - 342872 ¥* 487326 %*
Residual's Moran's | 0.38 ™* 0.00 0.00

*p<0.10,%p<0.05,+p<0.01
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