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Abstract

This study empirically analyzes the economic effects of different inner city network types within non—capital
regions using urban network theory. Using freight Origin—Destination data from the national transport database,
two network types were constructed. The first represents an ‘internal non capital network(G1)" while the second
encompasses a ‘non capital to capital region network(G2)'. The Spatial Durbin Error Model(SDEM) quantified
both direct and indirect effects of network centrality and core citie on labor productivity. Stiatistical validation
revealed that network-based spatial weight matrices failed to achieve significance, while only geographical
proximity demonstrated meaningful externalities. Analysis uncovered diffrences across network configurations.
Within G1, connectivity produced negative direct effects on labor produrtivity, with economic benefits
concentrated among south eastern core cities, creating agglomeration shadows. In G2, connectivity with the
capital region enhanced productivity in certain non—capital areas, though negative spillover effects persisted
around Chungcheong core cities. Both network types consistently exhibited core city—induced agglomeration
shadows. Traditional production factors demonstrated resilience throughout the analysis. Firm revenue and
human capital maintained positive direct and indirect effects, reinforcing their continued importance for regional
development. These findings suggest that non—capital urban networks have not achieved functional maturity
necessary for mutual complementarity, indicating that strengthening internal linkages alone proves insufficient
for establishing balanced regional development frameworks.

Keywords: Urban Network, Urban Network Externalities, Spatial Economectirc Model, Spatial Spillover Effect,
Balanced Regional Development

I. M2 5 A2 A9 FZHspace of place) A ‘5ES]
37Hspace of flow) o2 WSIA|IFTHBatten 1995;

IE 9 B4 QlEeel HH7Ieo] 45 RS TA Capello 2000). °o|<} 34 TUEA]S] M (size)Tk

rlo

* R =R 20250 ASAIE SR WUfEkEAH|of ofote] A YE| S
e A E St A A Bk R (A 1A | Ph.D. Candidate, Dept. of Urban Administration, Univ. of Seoul | Primary Author |
rlawltn3582@uos.ac.kr

o A E et A4St BEAL | Ph.D., Dept. of Urban Administration, Univ. of Seoul | digitalisds6@uos.ac.kr

ek A Al Gk A SR R4 AIAAY | Associate Prof,, Dept. of Urban Administration, Univ. of Seoul | Corresponding Author
| mgkang23@uos.ac.kr

The Korea Spatial Planning Review Vol. 126 (2025 September) 81



Yr4- 5197

)
oy
i
By

° =& 4] olEe Mz =AM Hige] 1
EfLHA ol AWcks Al YESLA(urban
network)” 7'g°] S5 HUt A HEQ TS
AR F AN ol AT AREAIAR S
FASHL Y EAIE F5oHA dondd &9
Fe= AYA] aE AEche 3024 AAE 42
+=tHCamagni and Salone 1993).

TA HEATE TA] 9 AGAT Eopold At
FEZ ol tHBurger, Meijers, Hoogerbrugge
and Tresserra 2015; Capello 2000; Camagni, Capello
and Caragliu 2015; Meijers and Burgers 2017).
SHA|S] T2 o] 27 =90 HEA] 9L AEARI
BARY FFo 2 olojFt). A HEYTE A
o] s o= QXShL, Al I RS F/dst
= o s WHsISI: o= 7 A1) AEAR]]
‘JRollA Blojuh EA] 7+ AAIE BigC= o 4]
0] S ARRIEE T == Fioll® A7k
= UAHA A EAIZE FHO| YA B fA
T ZAER] gES 59 RER BAEe S5
T Atk 7Hid= 45kt @d 2010).

SHH FUjoflA= o2fRt ZA| ZF A HE A
T=9 F8 BRE FES @I olzk=s E°lA
=oJstal Slth= HollA s A= Aol
Helok o]t Aol SEluet SE3HAATE 2=
E/gdolA BIEEH. A9 ZF=st S5/g0] vl
Ao AV Afotal = 8o, A=A
A ERIA +50] =l FF A A9 oijk
o] & Q17| wieelti A=, Ayt 2020; &HE
2011; 9T 2015). A = sed BLeE
AAISHL, ol 8 4 e AAYS A=
Hleed BA-AEd F42 =25t 3 odet

G F75) ForiIR, Hhes, WE, 5197

9] 2029), oleft Be M MIES MR AT e
BRI olojA|3 Slek. AA| A REFTAL
o= Ao 7 2184 QFler Welo] BRAS st
£ AL AN gom, R aE e
AP0 AGE FA 2ol 2 SEAy

AR A 2AE vilsls 5 d T ARolA

1y 3R] oARl ol Etskar o]l
A BleEd A HEYS 59| 434 g
ARIE Zopi7] ofge AAolnt. o= A 7+ EY
ot 7Rl Tt o] Qlrk. Atid s A
o] B2 A= HERTE &35 FAA o 4Rt
A Q1 B AFHe] 5 7, & HHlantE
$25t7] fzoltt. o]t o]FA Hikw EA| ZH
HEEZ Aollol= 8 82lo= A-gsh ) Ay o
& A HESF Z3o] Haids Astok= wllo]
=l

T e aay of gk f-27F AA @4RIA|,
T2 DA HEKFE 53l 25|18 A% olds ¥
= AU=Alo] gt ASA e 91t ehed g
opa] FolA] gttt AA| U APAT= T2 TA
ZF YIEQA FF200A 7 A7 AR5 fVdoluw
71 0] s} s Aol ] HASEe] iR
A, 53] 2019; €78 2011; HHF 2015). 71&A
To] HHAE vh&t 22 FES 585 UFA
S35 A, A YIEERAS] e aipkth= 7|
H A Aol 23S 9L Qo P Al 2FAYSRE
80| AP nX= FA1A Fe wefsl] ofF
oh EA, EA| 1 ATAEE DAY FPHAE
dol FHA|H 0 Shilsh= 37 nhg RN spatial
spillover effect)E BRISIAE, LA HIERT F3FE

o] g7v4 o] Yigt w7t mFsit

1) Ansell and Gash(20081 o|sj@A%: 7+ Ael, A 1213 X\ 4lo) B3 gol BeS S Adfehe 27 2492 AN

82 ZEXT AN1267(2025. 9)



Hie=? EAl HERSY SN Rait G4 SIAZEHEE 285 SHe=

£ AT v ATTE HACE YEYA
TZXE BA51 A 7 AFS2Rg0] AVl vlA|
£ TS AFH o oA} St FAHoR
=718 DBY] SHEODARE &-85to] vl HY
HEYD 125 wolsly, EYHo] TR IS
T FIAFAA LD S E-goto] TA] HEY
9] BAH JFES B4 o] Bl =A] 7t
BAEe] JFE HEHZ R ATHnetwork
externalities) ZHHof|A] sfiAlstaia} gttt & A=
HEYA9 454 aE FHste] 3L A4
ol AAREE AT AeR 7|gdnt

. O|ZXHZ ¥ M#NT HE

1. EAl HEQ3 0|2

BAFAES 35 YA (co-location)ol] &3 4]
73 A (agglomeration economies)= A2 FAAZA
= A8l 4l olE0E ofAA gtk 1FHe}F EH
oA 915 7HR A0 AAEEC] ASEHH
Aid S 9 HE ARt Yehdtis Aot
(Marshall 2013). 23U ZA|9] 2= R3ksiEz
U 52 236 HelHr) vl-go] AR = H&E
Z3A|(diseconomies of agglomeration) @4fo] BHAY
gttt SRl YA {5t AAFAES] Hegt
Ao = Qlsf A7Ie} AR 5, e Ee
9] AP UER7] diiZolt. of=et FAERA
= wEat BA19 WE oA Ak SR
9] g (polycentricity) @ EA] HIEH A (urban
network) 7ol SASHA E ZAJo] HUH
g @l FAAo] AR EC] ASE= FH
7} ord, o= 79l SHA7E 24t FElE Asshe
A ouek= A2 2 (Kloosterman and Musterd
2001; Hall and Pain 2006), @EigF&(morphological)

of

1o

o/ g 7152 (functional) o= FFZE T
FHESH Tl et Dol 95 ARShe
FTHAE 7F #3720 S = ol9 2d
7168 S SHAE 7 AEAR] AE B
B3 & SHA 1 A AR BE 5 SE(lows)
9] A @7} thRRdoll 24 =HBurger and Meijers
2012; Green 2007). °]2|3t 7|54 tHAdL TA|Q|
T84S A FuET= B TAQRe] A W
SoflA Al g o® Erfs HoA] A YES
H(urban network) 2} "5}t

TA YIEQTE TA 2F 42 1 ZA7E ZAEH
AE AEshe 5L o ks IS AT
AZ= B9l E2ZRl A9 AE HolAHAE
T1°]| 5K A o]elE = Aok oj2gt
WA TA| YIEYTE= 8 TAIE =E(hode)Z
Mdslstal T1A9] 7154 84S HIEHT S44
(network centrality) 2.2 Z43ttHAlderson and
Beckfield 2004; Green 2007). $4/3°0] =2 ZAl=
A SFO] Higt AuiA FFES Y 5 U=
HhH F4/do] 2 TAl= AtiA o R Rl /el
Aok Hho} LA 02 TE &= QIthWei, Wang,
Zhang and Sono et al. 2022).

S Y EQA0A 3 TAo] WSt YIEYS W
OE TA9] H|X= tEads A HEHS 958
YHurban network externalities) 2 gt} 2 g3}
9] FFHLE S =0l FFHYTE 715 v
go] =oilo] wet goiE 4= Utk Yue, Wang, Liu
and Zhang et al. 2019). &IF-83}= F-FHH 0= A
4= lom, & dtofal= ol A8tH(borrowed
size)2} A& 1™ AHagglomeration shadow)Z &
sho] At

Agtie HEYAR A" EAEC] AR
T (size)S A(borrowed)st] 442 FAS =5
Qth= 7iidolet o & FEx= AAIRE Alonso(1973)=

The Korea Spatial Planning Review Vol. 126 (2025 September) 83



YR58 20T

AEAPZE AR 0= QIR YAl HAPAIE Tt
Ao Fen JAols BdS AeR=E HER
t}. 71 ¥ Capello2000)F IS 4 AL ]
NS =A HEHAY o4 B0 FusH
L YEAT TN Agte =A 7 AT
2% 53l 7 EA1Y] E2A TAIE ol A
T2 7Iselu s /st o= AolHnt
(Burger, Meijers, Hoogerbrugge and Tresserra 2015;
Camagni, Capello and Caragliu 2015; Meijers, Burger
and Hoogerbrugge 2016; Meijers and Burger
2017). o|ZEE 71’54 Ty oA F440]
= E/\]l— Shilsk /K(;— _9__;(1- E.OH XH_ _9__14-7(4
oz Zestoan AAHo| BHES L AE9 A
AL ou] A Eolgel= d 79 & A
(Capello 2000; Meijers and Burger 2015; Meijers,
Burger and Hoogerbrugge 2016).

ole} B2 AT AN= YIERFA EA=A
7} FHEAR] S Ak @d= 2rleith £
& o] B2 ABAA oA EF AR T
T AAES HFol FH vjAls FEA ¥ A
g5l7] A8t st A o, o]F A HIEHA
44 QR avE dishs 9o E8EH It
(Burger, Meijers, Hoogerbrugge and Tresserra
2015; Dobkins and Ioannides 2001). U EYA
ol o] 7ES A8+ oS HesHA 2
7] 18t 747A0] @351 S A o= vks I
Z Ao 7 A= TBurger, Meijers, Hoogerbrugge
and Tresserra 2015; Camagni, Capello and Caragliu
2015; Meijers and Burger 2017). o]EH|H 754
o FxolA F440l £ mAlRe] 11U
257 9319 A0 YFH F4E s 4
dHom Hort £A0) 4L AT 4 otk
ol

s

84 ZEAT A1267(2025. 9)

o]&th. Huang, Hong and Ma(2020)+= 5=2] LA
Ak AODARE EEoto] HEHD 480l =
A3l BA= dFe SAITRIEP (DM E &
Asilct. 71 Axt, A2 23400 Cjt tEaE
AT 29 AR YENA Fanpr) W
=Qlth. o= HENA AZ4do] ZA] AHAIS] A
AERE ofygt YESA0] AZdE FHEAY] %
7] FAshs 22 Hoeth fARE A5= Fu,
Luo and Yan(2023)2 5= TA| 7+ & Y EL A
AmE AMESHo] EA] YIEQFS] A4l digt
242491 93-S SDMO Z FQI519T) ol&L ¢
U2 ZAZ HEY A xE4E T FE 8
= A 254800 gt 5 At A
BT AYEARRE] HFEI FHEA
AEtRE S5k ML S ER Tongjing,
Meijers, Bao and Wang(2024)2 |24 €E|AE n}
old 7|¥& &-8sto] o] A|of o] AFH EA|
(toponym co-occurrence) %= HIEYIZ A3}
ot & 11 RaE S45Ieith H]E-ﬂﬂoﬂ 2145t
71] AEE FAIYSE T AP S
Q1 IS Holxe 729 58S H3
1, 53] 2ZAZF iAot 3 AuE
=4 _‘g_qu]— 71—’6“1:]—.

ool A0l ZA| o] EFARI Aok %
Hsto] HEA AZd4do] HAIA Aol 7]ofgtrt
S o, UIET S 724 EFge] ot
9211 gy}, HATIEA fAE 18R A

St Pain, Van Hamme, Vinciguerra and David

lo &

Lol
FN

30



Hie=? EAl HERSY SN Rait G4 SIAZEHEE 285 SHe=

(2016)= FET v=9 d=AE tider 224
HEQAMIZUA 71, &5, I AA)DY} =54
AV 7 BAE BAFCE O 2 Y, /2 5 A
9] JFFE Q= 22 TAIE AT itk A
olA= HEHZ A4 Sxlo] A BAEH
0= o]ojAR] = AOoZ YEPITE De Fabiis,
Mancuso, Silvestri and Coppola(2023)= 439
of=go}sfl-o] QUolsf| A HE R WE HE
H79] go] AA | mAl= FFE AT SDM
HPos AR Ay}, wE A2 P A AA
9] AAVIEE do7l= Aol A AdojlA= 2
5|8 AAE HASche A3 "R W8St HE
A= 3o A Ed4FE SRl Gao,
Zhang and Li2024)= = B5A99 Fx HEY
A AwE EEsto] YEYA S44 SVt AA1
A 7 TAE £A4YH. SDMe = 4% 23t 4
] S BAVERE Alsks AoE YE o,

2 HeE G A
olafd & e AARRIT

FUAT= AR AZEEA (Social Network
Analysis: SNA)S Z-85tof 7 TA|Q] YEQA
TAE BAskT FEdigen, 1 AuE
o] 483t S44 v vleEdY Rt F4H8S
H=A ERlIstoirt. Teisto] 2P, §495, ot
Qo152 A= Al dHdez S2E A
ok 71 2F AR - wl) BAREE 289
of TRt YIERA 44 AEE 4ESIelH. 11
A3 32 AEAIE THCE 45 AAIE /A
skaz Qo S SEdT} HEEe] w7l
AgS Folk= A o= Yt AR ATE 4
d, 75312019% SHODARE HlgoZ M=t
9] SHE SHcte] FFLUHFF o] FXE

o

e

ol EFotal v TA S48 oSt
S HH S EA9 S Aol & FdS
soIgitt. 3, AEF(2008)= BHIG&EE A9}
QI Al 2F 855 AmE E8oto] 7124l

= QIR aIE At BAE
BN JHAZA 2= o]o] QI A= &
AlSHA] Zootal Q5|8 IRt A F4eohs M
I8 53E I

SAAQ] TAoA Yokt AdE, S8A|(20191=
HEQF] AVl thgt FFES A5H0= 1
st AEE Stoirh A=A S Al 7E
HEQA BEE o4 4 I20DE S5t on,
HEQTS} It 2 1-8/JIE 1F TAIE OLSE AR
o} BT HEQT Fees At E 1840l 4
UAFRT} 9 UARE Y] v al Gk vAke Zo=
YRt ol A&AIeL 97 4502 SRR o=
o] TAVFgel ALY 4= AN T 2 dolAl
d Q38 B0l avs st 4 2 AR,

o} HEOR LEgf W 4= Q= £ ] PR
ot 2t AR, 33 #e9] E YELF 159
Aol AYPAFEL F2 W AE s
TA| A4 BAoh= Alog ool & A
£ HESA9] E/4o] 11 +1x0] w2} Adoldt &= Sltk=
A|Z}of| FE35}0](Gao, Zhang and Li 2024; Sigler
and Martinus 2017) H|$&EHE AlTES oPe] TA
A" oR AAsial, & 7R {9 HEFE 15
gtk A vl W TA] 7 YEZ ol
22 Aro] o] vl FA] 7H ALF AA 9}
FHBl] 84S FoL QloBE Ao T4
7FHA A= vlEEe] 139 VEYT +&
of et FAE S gl gt Al HleEH-
S YEEZ ot} 71& Uit Bl A&E
2 EH9] APl F4ldo] ARE o] S 1
S o AT AAE B AAA Ete Eeg

The Korea Spatial Planning Review Vol. 126 (2025 September) 85



YR58 20T

Bjslok sleka Wesiich, olefet WL b
A} . Ao S Ase) S el At
72 g 2R S Aot 444
A= Ao BAS 2 o)

A, FAFAA 29S Besto] =R
A 3% % ARane M%}c}. SR
ATEL SoldT 50| FAFAALEE H3H
o

E
o8 B8 A hEAOR 1A ek FE3]

S, B SHEAOR Z|2A0 TS 2
o}, B Q7 o] ofeiet whEE AXE sl
A3l SAZFEA L LS 28sto] HEHD S44
o] AVl vAle Agayet FaEAlR SHtst
L 7HEvE BEejsle] dush 24351t} ol E3
HEHD eFavte] 22HRl aahgE A5
2 AuEuA; o,

II. SH-8A

2 Q170) A0 W9 TELHOo] GRS Mt

Hole] 5 AL aao% 220 Q1A Al vjet
g 4= 9l 2019 02 Sy Z7EE W= vk

A Ao, ZTHARFAARE 248 5] oA
o glo] H(sland) FEE Aok AT 25
AFEEAAE 5 3709 Alde B4 didelA] Al
ogon AMAo & 160719 Al A=A
o} BAL I T dA R APHT) 1940
EJ\] Lﬂ_lg__?,q = :rL-’}——q X{;‘q]x-l .EJ\-LQ EPAHX-] Aoz X]Iﬂ—
StaL, 2@ AR SHAREA RS E85te] Y

EQT Q9] BAA FFES FFH o= Azt
ARE EATY T} A2 S B4 TR R 43,17
ArcGIS Pro 3.3.1& &3l +&st3irt.

1. HERZ 3=

1) HERZ 715

2 AT TA| 2 A 2 S0P S8l =7hls
DBY %OD(Orlgm/Destmatlon)X}EE 5125
Ak TA HEHTE 7ol 5263, s
T 5 =04 AART ofyzt F9AE T RN
. gAY 5 HlET4] 9= okEthHET
2008; Huang, Hong and Ma 2020). ©] zrcﬂ]HE
W IS 7He® 3 A A= QA EH
Al ofs-S avpA o8 FASk= ] F-85HH, v
o] AdPdolA ZEHof gt k= oleS EAI
7t /%‘4}'5\—‘5] 5o tigt 3g8=2 HolFus BAR
BeAES HHgRIt TRk 2 e IE HIESR
as ]“}—E 32283k SFEODAES AE5IA
o, EEETE 5 A4 IAE ARESISit
HEYA 2= =E=(node), IA|(edge), 171
o X)715A](edge weight)Z TAJHTHWasserman

[ 51 JEIECIE]

HI==3 Uis HEAI(GT)

HIAC AL HIAC AL
Bl E TA Bl E TAj

o E A
Quy 11 £4

wi;
wji

LE(V) 16074

OIXICEy)

OIXIZESXI(WY) H=d TAl 78 320I15E
HiE3-+E3 HERI(G2)

o Wri °

160x 159=25,440%

Wik

Hl+EH TAl FEH ZA K
(1)) 160+66=2267H
OIXI(£,) (160x66)x2=21,120%
HXIZESRI( W) Hi=mdl =3 72t 3120|158

2) 20259 71208 S EWEDBOIA Algots 3H % o A0DAR Y] A A 202290] 2R A2 99 e A v,

86 ZEXT A1267(2025. 9)



Hie=? EAl HERSY SN Rait G4 SIAZEHEE 285 SHe=

1994). o714 etz HE EAIE AP oAl
EA] 2 SkEols A2 o UEe FAdink=A
=57 o5l YASHA] Y= A ollAlE BEEA
e Aoz TRl v R AP EAlE =
A2 FEE Hedle AR, 2 dFelAE BA
12} A j 2 Fards SEEEEe $HE A
A=z A-gslo] Yoz HeE vl & A=
3719] ¥R B R F 7] 39 HERA
£ 7010 Ak vl 10070 =4 7] =
ols< Htgslke HleEd W HEAZGI) °oH,
A Bleredid el ] SRl 2Eske
Hleed-red YEYJAGY ot F+ 7H] 799
HEHT] gt 724 5442 @& Dol ARSI

G = (V,E, W) A D

G, = (Vy By, W) 4 2
9] A 1, DolA V2 HISEA 16071 EAIES
AL, V,= v d 16071 EAQF 23 6670

155 oFE F 2207 TAIES] JRhS ViERdch
| B, = 2 YESA ofR9] jtelw, Wt W,
£ ZH YEAY] AA7H5A] oot

5

2) HET F4A

HEYZ FA4(network centrality)> HEH T £
AofA A o] FFEE BrIshs Hl E8Ee
#2291 7igo]chFreeman 1977). ©15 E3f 3t A
7t HE ZAET gt F AZE0] A HEEL
2 Fot, M ERA & WollA AR|sk= A&
gkl 4= QItHCrucitti, Latora and Porta 2006;
Tian, Wang and Wang 2023). ¥ A7oAl= HES
A A4 A 7R 7P A Apdel a4

Z 24 (Degree Centrality: DC)& F8 SHHSE

o
ox
_?L
30
o
A

5| & A= RIZISAIE e’
7FEEAZEA(Weighted Degree  Centrality:
S Al 7+ A e wtgstarat sk
WDCe= 4 kEof 425 ZE AX7FA9

Z2SA(nWDOYE, FEHE 7IF0 2 93
7159254 (outWDO)S Z1ZF AFE3HtE WDC
7t == A2 HIEYA HollA T ZAET 224

o WM ZAH JBAGY W FUE 4

inWDC, = 3, w; A 3
jEVi=i
out WDC, = Y, w; A 4

jEVIj#L

(Al 3)2 ZA] i 5 AYEE AR & FKHV)ellA
LA i 2 e S w )Y S
o (A H= IR TA] (2RE ZA] i E A9t
A4 = K Ler fEHe et w,; )9
FZ gt £ i vl WR HEYA
G2} vlGEd-H HENA(G2) 7oA Hlg=
T TAIEY S 4tk YEHA {39
UE HeEH 2AEY] SA48S FEstaAl ettt

oh&e] & AfoxE= ZH HMIEYA /3G, G2l
A 7P & = AR-EA(Core City: COE A1E
Stalzt gkt ol sl WDCaES =-9loll wheh AJEt
LT (rank-size) EEOA ALH £ 7 WDC
Zre] HalERS AR & WHekERo] 7P & A
HIF o2 AHSIGIH. o] Hlo|y AHH|9] FaLof
79keto] A 0 2 HIHE TSIt 2 AofA
= IO Aol SRR ZAE HIERRY ARE

The Korea Spatial Planning Review Vol. 126 (2025 September) 87



YR58 20T

A& ottt AREA] A8 Aol wapge 1ol
3 ghe shEEEae] $3to R ST WDCEHS
ALGBITE. ojefat AYEAISS the EAJo] H]3)
A5 e A Holn] YEST ol 55191
91 Zhet

2. HERXS F™ AT

1) S-CiZ2AA BB T8 B

F-tEEts AR AT Q) sk f1%t
A s =s( L)% ARAR (K2 98
(A 5 D). B2 750l A=ETS H2lsle AR
2 AGUSLHGRDP) = ARESHAIRE, olet 2
F ARE ARESH HH A 2 AAe] avE
EA517] o]HtHMeijers and Burger 2010).

= +831°] GRDPE LA HL)= e =53
(labor productivity: Q/L)S $&H4gE HAAd)0]
THANE SASILA Shitt o Al 9]
Al 50| ofglE AREAES Y, ARIA HiEd
(Revenue: R)2 diejHz E-83lo] Hd2o= vt
Fotrt. o] Lol FaAPAY(A)o FFS 1A
T Sl AR a2 BAIBH] S8 Hick2~34d
A £ o1 skHAHhuman capital: H)'E 23]
SIS Yot 2 ALY 8 =R vl
A YR HEYAGHR vl d-red HEHZ
(G2)91M 271 AbERt 715 AESAEWDO)H AR
TACO) ARZE #4900 ZEstxTt 4 6, 7ol Wzt
2F 2d 4 8)S AAsIoH T W (&
2)0l AAISFA.

Q=R'xI'xA A 5)
olof] & A= Meijers and Burger(2010)9] HH4] K
ol
T 2fof MY =5
T4t EEMY Q/L ZAA 191 GRDPO| 21tet KOSIS(2019)
e . G1 HEION HIREH EA| 2+ Qs
Gl Ugsdd | inWDCGT SaaEs LY TEuERNS Somt
L G1 HEUIONN HIREH EA| 2+ REE:
G1 Qg=saN outWDC_G1 sl=22=20| 393 =
S2o| SHQUSF JIEHAZAIM)O| 27tHSH
3IE= | BHQE T )9l & 27108
EYT e _ G2 LEYT0 SEF0 HirEHEo (2019)
| G2HESHS | IWDCGZ | cock szssa am JEvizENg 2108 | gssp
- G2 UESINN SSHON BiaEHo= MR thE
G2 9IS | outWBCL2 | osa sissse wiem JEeEEN) 2
G1 HHEA O CC_G1 1 HYEAL 0: BIANEA]
G2 HEEA Of% CC_G2 1 HYEAL 0: BIANEA
Jr— = . . TgSASES
NS R BARE 1919 AIH TR DiEoe] 2R 0019
ERHA
SH[H i OIZENERA}
RN H SARE 1918 25 Ol S{IARIRI] 2Tpigt T 2020)

F 7|YSASE R SAHHOIEHIE(SDC)Y 5018 2ot &%t X=2AM HOo|EHIE LE5i0] FE5IUS.

mtﬂ

3) Y7 7ol 82 E gt Aol st AYitgol 2 *5“3}-\-
& A5 AL F8/dE& FF. Romer(1986)= W&
.0, Lucas(1988) GA| le5AE2] w53 S50 A9l T8

88 ZEXT A1267(2025. 9)

Asute] #o] 4919 PAGE Hehe v FHeA) otk
YA 0] PRl B4 el 7otk # el

S Bk 22,



Hie=? EAl HERSY SN Rait G4 SIAZEHEE 285 SHe=

Qi £ r Eh Al

9 By (s @ 6
n(%) = rin () +am(Z) +1n(a) A 7

R H
In(Z)=g,+rin(H+am()+ A8
B1In(inWDC,) + B, 1n(out WDC) +
B;In(in WDC,) + B, 1n(out WDC,) +
B. CCyy + B CCyyt€
2) S SUXAYS 12t STAZEH L

2 A7e 2A HIEEYRY] R ans S5 fdl
EHHS A QS 1S SHAGEA LD
1ttt FARFEA RS ARt S AR} G
W 2 A S Sgske TPgolA 31H S48
(spatial dependence)& HA|Z O Z HI3it) i
Aog FTEHEWUSFY FTHHE 2Rt SAR(spatial
autoregressive regression)i} 2AFg9] A7 1A A
< 3183}t SEM(spatial error model)°] It} Izt
o] F ML £ ZA9] SRis Halrt FAEAL9]
FEHPO) vlRls 9 = WA A=A exogenous
interaction)2 X2Z5}A] E3tHManski 1993).

o]} =] SDM(Spatial Durbin Model)¥ SDEM
(Spatial Durbin Error model} 2334 AI5&2-S
TEste] £ =AY =Y HIPF FHEAY
TEHAPO] vX= 3 HFRIHA] 2L ¢
k= 73-o] QiciElhorst 2010). SDMIF SDEMS
217k (A 9t (A 10002 #HEHH

Y=poWy+ X8+ WXO+¢€ (Al 9)

Y=XB+ WXO0+u;u=2AWu+e€ <A 10)

oA71A Y= 24 ahdl N EA9] S5
gl tigt Nx 1 Z719] WiEjeltt. W= Nx N 7]

o IS BER, A 1+ 37H AIH
Aokt Aotk Wy 589
(spatial lagged)°l™, o= A73HA
autoregressive coefficient)o|t}. X+&= k719 S3WH
o]l gk Nx & F719] fHolH, f+= 7t SHHGTL
FTERA] v|A = JFES U= kx 1 3719
3AA4 HElolth. WXE AR SHHF9
BUAA FoEHA = 1 FFh= Uetdl= kx 1
A719] dEolt}. u= QAY WE, Wus 2219
SAAY, T1EAL A= A9 A7 HA el
A0 2 2 QAR on|gttt.

EYHSO] FAAJH WX & ApolA F=
Sk FATE S4cks ol ol 59
3 A9 HERIA AE/do] 11 A9 g 8Akdol
1|2 A8 IKdirect impact)¥1F ofHz} 377t
FHE(W)E ARt FHEAIY L5340l w|A|
= 7848 3Kindirect impact), = a7t4 gZFay
(spatial spillover effect)7}A] JFH 02 24T 4=
ALt

2 A= FHEAY 87 F 7HK] SHOIA
TRt A4, Aol 3 F4Q1 VIEYA R et
£ S4s7] fdl vle=d AT 1t 3 ODE
HEAD7ISBE(W,p) & B8R of= A Ul
EQH=E dAIE =A] 3t 7154 Ao wE sEax
£ S 5 ok A, A= 25300 TR A
282 wetstr] sl AARTRSBB( W istance) =
TSR S9)o) B2 AFEo] YEYHS B3l
Ag4d AE 5L 4 vkl AL &4
Ael= 45| TA] 7t A5 2RE] ARl A8
A 4= Qltk & A= of=Rt olF ARl Ao = v
Tl TA HEYA A8l tigt BAAE 385t
12} g o] HE IS HES ) e
=1
S SDM} SDEM ZHolls W4 &

ox
filo
ot

ok Hu

=
=2
A Y

ofd
o

(spatial

N

0

o)
e

o

o, I

@)
»

oy
o

Iy
R
=

(row-standarization)44]< 53

=

Al A

The Korea Spatial Planning Review Vol. 126 (2025 September) 89



N
0

0
r
1

YR4- 51972

)

(WX), & ZHHaIE siiIske WAjof Aol7t EARY
o} AolA] ERIS 4= AIHAY] SDM2 $4140]
BUAAH Wy )y E3bol= ¥, SDEMS 134
At olggt £/ wiiEoll SDM] 7FHEIHE siAS
U= RF ZA9] S HolrL o A|9] F&5HHS
of FF= mEPE 11 Sl A Siig Al FEH
0] ElEote= =1 §iKfeedback effect)7}A]
2sfor siM L Al 6k R SfAdo] ofH. WA
SDEM2 S510] 7] $5442 J=oiA] o
b8 FPRPEW)= Fold 7 =A19) 7Hdaxt
£ gvto g 2ASH 47153 Riittenauer 2022).
o= (I™ DolA &Rlg 4= Stk & AFolA=
2t 1Z55S AA(Lagrange Multiplier test: LM

test) 0.2 F&H40L Q17}0] ZHY F&AS HE
SDM1} SDEMQ| ZIEgut 3 22|

SDM SDEM

s XIxXd=T
— HeRd

1A} B oge] ATAAS uloR AT A7
wo gt 2ok

1. HPREE B4 ESZ 9F5L mEGyol
9 GFL FAE=A

2 MR A YIESIE GZL FHEAS) 1
Gargol 252 FHE T
21, HJFEH EA IEYT ABYL EYLE
oA EA)S) L EYYe) 2 G
B3R
22 HJFEH EX HIEYT AFYL NejFoE
O3 EAS) Yol ZHIFE GRS
B3R

V. B Y =)

1. 71e8AZ
1) S50t SHHS

o LT

AFoA Z-ERt sl Ve AT (# )T
2o, Jof tigh 33H e (L™ 290 At

— o meEs L ot WA S5 s 3AMIQ/DT SAIRSSL
JIEEAZ

Ha |2t k=D Ha HEZMWXt HIE
CEMAEQ/L) 415 6.15 4.92 0.33 -
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