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A Study on the Spatial Distribution and Characteristics of Manufacturing

. *
Clusters in Seoul
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Yun, Jongjin - Woo, Myungje

The recent global financial crisis suggests that industrial structure specialized in single sector
only, particularly in tertiary industry, does not longer ensure the sustainability of regional
economy. The importance of industrial diversity to respond to economic fluidity becomes
more apparent. Reflecting these circumstances, Seoul has implemented ‘Industrial and
Special Development Promotion Districts’ and made efforts to protect urban manufacturing.
However, manufacturing clusters in Seoul is under threat from conversion to residential,
commercial, and business uses. In addition, strategies for promoting and protecting
manufacturing clusters have not been established yet at the city level. Therefore, it is
important to identify clusters of urban manufacturing and their characteristics. The results of
cluster analysis and multinomial logistic regression reveal that manufacturing clusters in
Seoul could be categorized into several types with different characteristics. Both internal
factors, such as operation length and number of employees, and physical factors, such as
major uses of building, land use, and accessibility, characterize each type of manufacturing

clusters.
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(2009)9] oAl Local Moran's 1 SAZS 1) A QI EXJYE RISK|T
Soll HARIS AMsRICt A B SN AERTE ZAAEE A
Az JERE fast o d7e 24 ¢ b MARAZAZE A FHoR 20084
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otts FEKE ERe Fit feskE =9 9] 7IECE Ml 7IKIE AAlstal QAT A, Al
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AEYS MARRQ! EZo] Hst M= 0 Olgte] HWAlg Ao it o, HQsh 4
SEAEMES Sall 7199 S4at 1 eHEeQ! 5,000ni014Q1 ARE AJFg 4= Utk A, A
S SHOE MAXNQQlS TEakal ATHAIAS, A9 TRV =010} Tt AZYE SAK:
2012; Eskg, 2008). MZEHS MARIQICZ T= JEE 50| 9F7IE OOIAL FERA]
URZIRE & BAKR} 12 S AR S43 4] HIE0l &2 A9 olojo} Stk 9] 7IEs S
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& 5 gEE QoI0] AFE Al QUTh 9] AR- HEAES ALAASH &3t BLAlTF=M

Table 1. literature review

Type Analyzing methods Contents Researcher
theoretical review of urban manufacturing and
s . s . S Kang
descriptive analysis descriptive analysis of printing industry at the center (1998)
region.
descriptive analysis identification of specialized industry of seoul and Geum at al.
/LQ industry ecosystem. (2012)
Identification - L0/ index of — 4 analvzing effect 4 locati h
Characteristics Q/ index of identifying an analyzing e ectiveness and location ang
agglomeration density factor of industrial clusters of seoul. (2008)
Local Getis-Ord's G / analyzing spatial distribution of knowledge-based Kim
Flegg's LQ industry of Gyeonggi-do. (2014)
Local Moran's 1/ finding specialized industry and analyzing spatial Shin
LQ / shift-share distribution of urban manufacturing of Gyeonggi-do. (2009)
principal component classification of semi-industrial zone of seoul through Oh at al
Classification analysis / cluster physical, social, economic and environment (2012) ’
analysis characteristics.
correlation analysis / finding relocation factors of businesses in Seoul Do
. binary logit model metropolitan area. (2008)
Relocation — - —
binary logit model finding relocation factors of manufacturing in Seoul An
19 metropolitan area. (2012)
76 I T=EAE, H51H 2% (2016)
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2) EAY 230 HHX|F AR, &R0l thet 27 2 AlPaEo] E2
MEAIFEAEQ] Aol st S8, o] 2015 & g M ATE FEf] ZEE0] T
E AlgEo] wet 27RKA0IA EAIRIY S Al WEtA] AAYRE Flieotke TAIZHEL 2
& BAKO] thet 37t B AR KI@0] Thsal ol Aelgdleg el AdToA AT
RCh TAY 4aZelojgt A-RYo HAsk= 1 Qe ZAE AEYel E4i gRIgelol o
Ed0] A= AEYoll SAkshH 1091 olske] At st 117 YRSl
HAIE Yolth olet &2 TAIY 43010 dF
T Ole IHEo] Q= AEs0] TAE 4301 m 2Mo| &
AR Ad 2 4 JACH ZIHRAE - BAHA
A-ZsAE X 2 R 58 S92 7IYR B2 oA AeAl ARY FAEX 27t
de He 4 A 2ot A8 YAl S48 kEsH] flal
Ch=1t 242 ©AE Soff 246 3, Bk
3.4 %A 100m2| hexagon cellS 7|EOZ HOJHE =
St} So] YAXKIE FAob| flet 71 ©elel
HEoIE AMEE AT CIST Ze AR A= cello] Zlsh= 7i4E YISt =,

Table 2. analysis process

Process

Contents

Development of Geodatabase

Development of geodatabase based on hexagon cell

Identification of Manufacturing
Clusters

Identification of manufacturing clusters through spatial statistics with a 90%

of statistical significance

Classification of the Clusters

Classification of the clusters through cluster analysis and analysis of the

characteristics of each cluster through LQ and descriptive statistics

Multinominal Logistic Regression

Multinomial logistic regression for each manufacturing cluster

Journal of Korea Planning Association Vol51 No.2 (2016) |

77



SJUEAE E8ol0] SAFSRE 0% AFeE
S 71E0E Q05 cellg AT FEKZE 4]
Sl A, FRENe Sl ARy HERE
Fslel LQREML 7IZEAE Sal Al
8 EHE LESITL UM, tEIZAENS 8
off wedskE REY "HERC YRISEs Hiu
FASIT

1 37 22 24

Qlt-At-HZ -2 59 Exola I
ool EX oRE Q3 onE AUy 3t
BAE &3l A = ARl 58 37 Yol
THE0] BESH=A], S goe ofEA Lt
EREAIE BAJok= A2 Alglst ¥ ozt o
& BOlfA19] FQ FIAOICHETHE, 2013)

Sol SEA: BAER okt JA9E-=
AH-ZHUHOZ L 4 Qor 2 ¢4

] & HIIE uelsi=

o Zo] FAA A9 Al
AR HHOZEE HEAOFE Local Moran's 1
9} Local Getis-Ord's G SAZ0] Uk

T EAY BF FARE 301 THRE U9l
AAES0] SHEOE Q6] L= XIE 1t
OF5l= EAZOIATE Local Moran's [&= 1S9
719 FAQO] RASE AVNE 2 EF o
BA5H= HHH Local Getis-Ord's GEAZ
=2 7N He Ife &R0 A5k
EE BAY &+ e dH0] AUHAIRT 9],
2009).

kAl Getis and Ord(1992)7F AQ¥SH Local
Getis-Ord's GaAEE 018st0] theh X1t
—Hlo] FYEE W] HELE S8, Ab

S ok A2 TRt Arh] 13D,

i

rlo

)

78 | TZEAZE, H51H 23 (2016)

n
X wy
j=1

N G=—

n
ij

VK
G, : G cell9] Local Getis-Ord's ¢ SAZ
T R celle] AZRY AIGA] 4=

w;; A celld} JHIAY cell9] QFFHOIR

g Gats 7IAM ©el AYoiAel =A1A 32t
UL Roj8e FEFTREE FEWHSE W
giolo] SARCRE ASTIL o) Sdll AT
SE AP IE0IRS} RoleE2 H33 2o
B AF0IME 10% FeE oue =2 FE
o] e AZY HARIZ A&

Table 3. spatial distribution by significance level

Z[G}] Spatial autocorrelation

cluster of high values

257 = Z|G,] = 1.96
' (Hot spot)

1.96 > ZG] > —1.96 random distribution

cluster of low values

—1.96 > Z|G| = —2.57
4 ’] 7 (Cold spot)
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WAl Sdol me FEA gEs e 2 g8 wdslel AR Al AXY FEN HEE
2 HlWsik 9 2] 8540 uet HER RYe A
A5E 583 RIS = AEYRER g 80| tEA L}EM&N H| ik,
SEE4S Tolsk) SIa AIEY ARPZE K] NEIZRIE B4 LurEol JRISHoR A
sl Q= AF= ESEEEE)S Sde T Y ARAIZE YRk 91% 119] 118, AlY
Qoitt Aslodtol WEM TAIGREYe] B¢ Al, FE, Q5L ZARVE 52 % HeE B
JHEYXIZ QIsh R0 S =A LiERd ST Eok TAIY AIZEYel S4o= LERL
S OIFEIT ArkAen 9, 2013, Wek A 9l FRYS AXY ARIAS T2, HA Rt
ARIS AZEQ] 850 FH IRt FgL H7lo] L27|C]01 ARE vrgsi}.
E Hnis, ER9 8:2AleS HHIKG=
Table 4. Variables
Type Variable Spatial unit Unit Source
Depgndent type of cluster point 1234 the census of
variable .
- - establishme-
. Employee of Business point 10 employees
Manufacturing Small Business(dummy) oint dummy(0 or 1) nt
business , Y. pol y (2007-2011)
Age of Business point 10 years
Total Floor Area point 100m*
Al f Buildi i 1
ge of Bui ding po!nt 0 years the building
Buildin Residence point dummy(0 or 1) ledaer
9 Neighborhood Facilities point dummy(0 or 1) (20?1)
Commercial and Business point dummy(0 or 1)
Factory point dummy(0 or 1)
Ratio of Mixed Building Type block index of HHI(0~1)
Average of Coverage Ratio block %
Average of floor block floor the land use
Neighborhood | Residential Area block dummy(0 or 1) map of
environment | Commercial and Business Area block dummy(0 or 1) biotope
Mixed Land-use Area block dummy(0 or 1) (2010)
Industrial Area block dummy(0 or 1)
Apartment-type of Factory block dummy(0 or 1)
Total Employment cell 10 employees
Employment Growth(07-11) cell % t:setazelgshurig
Total Employment of Manufacturing cell 10 employees nt
Employment Growth of o :
Manufacturing(07-11) cell % (2007:2011)
. Population(15~64) cell 10 persons
Social and census
. Elderly(over 65) cell 10 persons
economic - output area
environment Total Housing cell 10 houses (2010)
Total Businesses cell 10 businesses
. land price
Land Price cell 1,000,000won (2011)
Accessibility of busstop point 100m/number of line
Accessibility of subway point 100m GIS
Accessibility of road point 100m
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Table 5. Shares of manufacturing in Seoul
and manufacturing clusters

Classification Cell YT eI
sum mean
Seoul 7121 55,390 0.75
Manufacturing 2,332 29,572 1268
clusters (32.6%) | (53.38%) )
source : the census of establishment(2011)

Local Getis-Ord's GEISAZE Sdll XS
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Table 6. Share of manufacturing by cluster

Manufacturing

T Cell
e € sum mean

All 2,332 29,572 12.68

clusterl | 2,180(93.4%) | 19,350(65.4%) | 8.88

cluster2 | 43(1.8%) 3,639(12.3%) 84.63

cluster3 | 82(3.5%) 4,987(16.9%) 60.82

cluster4 | 27(1.2%) 1,596(5.4%) 59.11

: high density of spatial contiguity and industry
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Table 7. Distribution of manufacturing by cluster

Type C10 C11 C12 C13 Cl4 C15 C16 C17 C18 C19 C20 21

sum 1,011 8 0 2,579 | 5856 | 799 161 535 | 5693 2 147 37
All (ratio) || B4%) | (002%) 872%) | (198%) | (27%) | (0.5%) | (18%) | 192%) | (0%) | (04%) | (0.1%)
mean 043 : : 111 2.51 0.34 0.07 0.23 244 : 0.06 0.02

clusterl sum 980 8 . 1,749 | 4907 | 758 83 290 | 2631 : 71 25
mean 0.45 : . 0.80 2.25 0.35 0.04 0.13 121 : 0.03 0.01

cluster2 sum 9 . . 147 24 6 58 217 2800 . 6 1
mean 0.21 : . 342 0.56 0.14 1.35 505 | 65.12 : 0.14 0.02

cluster3 sum 14 . . 93 164 22 18 26 242 2 70 11
mean 0.17 . . 113 2 0.27 0.22 0.32 2.95 0.02 0.85 0.13

clusterd sum 8 . . 590 761 13 2 2 20 . . .

mean 0.30 . . 2185 | 2819 | 048 0.07 0.07 0.74 . . .
Type C22 23 C24 C25 C26 C27 28 C29 C30 C31 C32 C33
sum 714 161 263 | 4004 | 850 845 | 1,283 | 2378 | 103 36 165 | 1,942
All (ratio) || (24%) | (0.5%) | (0.8%) | (135%) | (2.8%) | (2.8%) | 43%) | (8%) | (03%) | (0.1%) | (0.5%) | (6.5%)
mean 031 0.07 011 172 0.36 0.36 0.55 1.02 0.04 0.02 0.07 0.83
clusterl sum 442 84 173 | 2510 | 360 385 564 | 1,599 57 17 136 | 1,521
mean 0.20 0.04 0.08 1.15 0.17 0.18 0.26 0.73 0.03 0.01 0.06 0.70

cluster2 sum 135 5 2 75 5 3 15 44 . 1 17 69
mean 3.14 012 0.05 1.74 0.12 0.07 0.35 1.02 0.00 0.02 0.40 1.60
duster3 sum 133 71 87 1401 | 482 456 703 726 46 18 12 190
mean 162 0.87 106 | 17.09 | 5.88 5.56 8.57 8.85 0.56 0.22 0.15 2.32
clusterd sum 4 1 1 18 3 1 1 9 . . . 162
mean 0.15 0.04 0.04 0.67 0.11 0.04 0.04 0.33 0.00 0.00 0.00 6.00
source : the census of establishment(2011) : mean>1
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Figure 1. Distribution of manufacturing clusters Figure 2. Classification of manufacturing clusters
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Table 8. Results of LQ analysis

Type| Clusterl | Cluster2 | Cluster3 | Clusterd All

N 2,180 43 82 27 2,332
C10| 0526 | 0.026 | 0.029 | 0052 | 0355
Cl1| 0771 0 0 0 0.504
C12| o 0 0 0 0

C13| 1.083 | 0484 | 0223 | 4430* | 1.045
Cl4| 1.066* | 0.028 | 0138 | 2.005* | 0.833
C15| 1210 | 0051 | 0136 | 0252 | 0834
Cl6| 0.665 | 2469* | 0559 | 0194 | 0844
Cl7| 1.062 | 4227 | 0370 | 0.089 | 1.283
C18| 1.082* | 6.123* | 038 | 0.100 | 1.532
c19] o 0 2.804 0 0473
C20| 0529 | 0238 | 2023 0 0.717
C21| 0840 | 0179 | 1435 0 0.814
C22| 1.047 | 1701* | 1223 | 0115 | 1.107
C23| 0624 | 0.198 | 2.047 | 0.090 | 0.783
C24| 1266 | 0.078 | 2470* | 0.089 | 1.259
C25| 1.273* | 0202 | 2757* | 0111 | 1.329
C26| 0733 | 0.054 | 3.807* | 0074 | 1132
C27| 0641 | 0.027 | 2946* | 0.020 | 0921
C28| 0700 | 0.099 | 3.387* | 0.015 | 1.042
C29| 1412 | 0.207 | 2487* | 009 | 1374
C30| 0.881 0 2.759 0 1.042
C31| 0756 | 0236 | 3.106 0 1.048
C32| 0529 | 0352 | 0181 0 0.420
C33| 0953 | 0230 | 0462 | 1.231* | 0.796

:LQ>1, * mean>1

Table 9. Summary of characteristics of

clusters
Specialized .
Type Manufacturing Region
west-south, center,
Clusterl C14, C18, C25
east-north
Cl6, C17, C18,
Cluster2 22 center
C24, C25, C26,
Cluster3 C27, C28, C29 west-south
Cluster4 C13, C14, C33 center
84 | TIEAL, X513 2% (2016)
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Table 10. Employment characteristics of each cluster
Tvpe Clusterl Cluster2 Cluster3 Cluster4
yp mean | stdev | mean | stdev | mean | stdev | mean | stdev
Total Employment 321 524 45.6 17.0 1940 | 2073 | 1204 | 1643
Employment growth(07-11) 156.3 | 2666 -99 393 1372 | 7302 -6.6 23.9
Total employment of manufacturing 81 9.2 231 8.2 36.8 26.1 28.2 264
Employment Growth of ) ) )
Manufacturing(07-11) 25.0 161.5 133 24.0 20 64.7 5.7 50.9
source : the census of establishments(2007-2011)
Table 11. Characteristics of buildings and neighborhood land uses of each clusters
Variables Clusterl Cluster2 Cluster3 Cluster4
Residence 3,167(16%) 918(25%) 450(9%) 165(10%)
® Neighborhood Facilities 9,627(50%) 1,892(52%) 1,025(21%) 1,069(67%)
3 Commercial and Business 1,116(6%) 369(10%) 50%572(11%) 105(7%)
a Factory 3,054(16%) 259(7%) 1,827(37%) 0(0%)
others 2,386(12%) 201(6%) 1,113(22%) 257(16%)
= Residential Area 3,284(17%) 718(20%) 133(3%) 130(8%)
rg"' &. Commercial and Business Area 6,561(34%) 2,847(78%) 2,200(44%) 1,016(64%)
3 & | Mixed Landuse Area 5,167(27%) 0 516(10%) 360(23%)
3 £ | Industrial Area 3,337(17%) 0 729(15%) 0
3 é Apartment-type Factory 414(2%) 0 1,221(24%) 0
others 587(3%) 74(2%) 188(6%) 90(6%)
source : the building ledger(2011), the land use map of biotope(2010)
AERPE RSl URTE NEAE0] ZHehA of #el 2 = |ige AAleHH 5ol 398 E
L} Y 2102 242 4= QIr} HHH clusterl Aolg0] =& X9Hr}= AY 2 8 F=A
AARY 1880 HuEoz 9| gihg U S E} 8%99] EX0]E0] w2 XYo| Yo
ERHTL 210} MSA A AIZS RIS A 3 9o} AR et SEde] Faol B
x9) 18e HFeks 2O Ui Ytk gBte & 4+ o
HHK REE 8% sS4 BAE Zik o
2) HHX| fYE 8xEd 24 1} Zrh cluster29] ARYS A9 2 JFA|
HEAl AR JHERe) Edoz Agwil Aol 78% XS oW AFE 2= &
U= BEEO] Xt AxE 2 JEIgHH9) 2IME(52%)0] T2 x5 Qr). cluster?
SEELS BATH ZIk T8 2UHELD o 3¢ gN2E 9 oS, HnE 5 49
MR SRR W ARIAZE iRlstal U= A o oJm=Axo] Fgsiy ol JAHE AR
29 F8Es JTdEUck), S816%), F 2 TN 5 OIS Aol YA & 4 U= 2
A15%) =& LERL QIT) ot 2eigEe PMEAIA0] T QUAISH ZukE HOIC}
4 B 3%, FA 2 &g 2820%), 7 cluster39] AZ=YS &Y B JRANER
£ 3 B olE ZU@0%), FEXI14%)T2 (44%), 71E SUR(15%), ORIES SR (24%)
= UERfAL Utk oot E2 7ﬂ7}~ EAIERIR of RISt Urk Tt IFEES AFEA| A
o] te BEAIYAEY HEE8E HE & Aol 31%7F YXE A cluster3o] AP
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Table 12. Model suitability
Log likelihood
Model ~2log ratio test
likelihood :
chi-squared | p-value

Unrestricted | 47518.45
Restricted 15993.53 | 31524.929 0.00
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Table 13. Results of multinomial logistic regression

e variable cluster2 cluster3 cluster4
Exp(B) p-value Exp(B) p-value Exp(B) p-value
& Employee of Business 0.428** 0 0.752** 0 0.73* 0.083
%' Small Business(dummy) 0.883 0.752 2.017** 0 1.326 0.543
a Age of Business 0.907* 0.068 1.281** 0 0.648** 0
Total Floor Area 0.994** 0 1.001** 0 1.001** 0.024
w | Age of Building 0.991 0.645 0.942** 0 1.079** 0.006
% Residence 1.504** 0.004 1.106 0.382 2.282** 0
2 Neighborhood Facilities 0.986 0.921 0.7** 0.002 4.024** 0
Commercial and Business 1.482* 0.04 1.066 0.650 3.1+ 0
Factory 0.424** 0 0.433** 0 0 0.995
Mixed Ratio of Building Type 0.803** 0 0.991** 0 1.067** 0
> Average of Coverage Ratio 1.052** 0 1.011** 0.001 1.147** 0
"3" L. | Average of floor 1.056** 0.003 0.874** 0 0.67** 0
3 Z | Residential Area 34277 | 0 2.034* 0.057 0 0
3 § | Commercial and Business Area | 1.353 0.679 5652 |0 0 0
f__—% 8 | Mixed Land Use Area 0 0.997 20.806** | O 0 0
< ["Industrial Area 0 0.996 4.265** 0 0.995 0
Apartment-type Factory 0 4.413** 0 0
Total Employment 0.984** 0 1.002** 0 0.998 0.269
Employment Growth(07-11) 0.984** 0 1** 0.007 0.986** 0
Total Employment of 1414 1136* |0 1399 | 0
| Manufacturing
ol
T ?T m‘;ggizﬁ{gﬁq;’f 0997 |o0121 |0995% |0 1001* | 0.099
3 2 | Population(15~64) 0.733** 0 0.604** 0 0.993 0.631
3 m | Elderly(over 65) 0.081** 0 0.556** 0 1.709** 0
3 g Total House 5.19** 0 3.105** 0 1.107** 0.023
3. | Total Business 1.271* 0 0.996 0.608 0.916** 0
® | Land Price 0.844** 0 1.009 0411 1.331* 0
Accessibility of busstop 0.064** 0 1.135** 0.003 1.864** 0
Accessibility of subway 0.799** 0 1.142** 0 0.503** 0
Accessibility of road 0.286** 0 1.036 0.367 1.839** 0

**p<005*p <01, pseudo-HQ(McFadden) = 0.663
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Products

€20 chemicals and chemical products except
pharmaceuticals, medicinal chemicals

o1 Pharmaceuticals, Medicinal Chemicals
and Botanical Products

C22 | Rubber and Plastic Products
C23 | Other Non-metallic Mineral Products
C24 | Basic Metal Products

25 Fabricated Metal Products, Except
Machinery and Furniture

Electronic Components, Computer, Radio,
C26 | Television and Communication
Equipment and Apparatuses

27 Medical, Precision and Optical
Instruments, Watches and Clocks

C28 | electrical equipment

C29 | Other Machinery and Equipment

C30 | Motor Vehicles, Trailers and Semitrailers
C31 | Other Transport Equipment

C32 | Furniture

C33 | Other manufacturing

5. ArcGIS 10.2(87H8A Y #&&4]), SPSS22(Crat
RAEM)S 28I 24 HAIGHIC

6. REAMZ|X| NbClust= w82 =& AFol=
SAY XrE S HHe 2TUFE ===
47[X|OICL Zt2te| XEE SAH 7rF3at Y
O ¢OIstA|2t CHTt==o| X|&#7} HASH= =4
o =7} MFSICIL HESICL 23719 XEE
HESH 2t 274870 X|=E), 47N X|E) =2
2 UEReH 2 AoME 28 8 4%
2 grgsict

F7. A5z % 2EER J|Ef= HO|E<2 AR
0485 Zgolrt

F8. HHIX|=(BI#|2-H TS X AIZUSEE &

I

S0 TH CiH| ofE FEE HHEQ| HIE
9. H0|Eo] EX= AFYA Z=AH2007-2011), A=
= 2011, =AlYENRIRE(2010), SHE ©
A 742010), ZHESAIX|7H2011)E O| &SIt
F10. MSA| ZASEHEEME 2 250 st
EX0I8= MS5tH sl 7|E2 ChE1t 2ot
- FER| FAHE AF 70% Ol
Y ATAER] HYUARE HE0| 70% Oy
- FAYYEYA FH A 4Y8 dE 2 30%
ol
C7|1E SYR: SYE EX|0]Z0| 70% O]
- OIMEY I3 i Y& omEd 53
F1L AT A=lEMY 42 siY cellat TA

90 I T=EAE, H51H 2% (2016)

ZF12. ArcGISQ| grouping analysisOjAl= 240
-

- Zte] BNHlES &0t 2SI,

it R°Zt2 M3StH 30| =245
TEol=H Rolgt M0k

pNE=X
H=

F13. CRE2AEA 23 A5 440l 82 2O 7t

1.

5.

. 18 wrEeh AR ueE oSS

E I Exp(B)7f 10|28t 2 LIE(L} AFZEEICH Of
H| SHERCHS MENg =HE0| WA LIEHATHD

s & 4 Sct

EET
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