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A Study on the Influence of Commercial Facility Diversity on the Formation of

Abstract

facility location policies within the consumer market.

Model

utilizes the Consumer Centre Index, derived from Kernel Density analysis, as the dependent variable. Independent
variables encompass factors reflecting commercial attributes and urban characteristics. Employing spatial
regression analysis at the administrative district level, we discern that the clustering of similar industries

exerts a more pronounced positive effect on consumer activation compared to the clustering of disparate
industries. Additionally, the findings underscore the importance of concentrating industries that bolster

consumer activation. Anticipated outcomes of this study include insights beneficial for optimizing commercial

Keywords: Commercial Store Diversity, Consumption Centre, Kernel Density Analysis, Spatial Regression
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Sul-Hee Kim* - Heung-Soon Kim**
To create dynamic and bustling urban environments, a diverse array of commercial facilities is indispensable
These facilities are recognised as pivotal in attracting and accommodating a larger floating population, thereby
suggesting that a greater diversity of commercial establishments fosters heightened consumer expenditure

With this premise, our study endeavours to explore the influence of commercial facility diversity on the
Consumer Centre Index. Focused on the temporal context of 2021 and the spatial context of Seoul, our analysis
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Division Variables

Dependent

Variable Consumption-Focused Index

Unit

All Indusrtries (CUM)

Definition of Variables

Index indicating the degree of
consumption (based on card sales data)

Retail Industry (cum1)

Mixing of retail, catering, living and
service industries, tourism and leisure,
education, medical, and accommodation
industries by administrative neighborhood

Food Industry (cum2)

Mixed diagram of retail industry by
administrative division

Independent  Commercial Living Services Industry

Variables  Characteristics (cum3)

Mixing diagram of the food industry by
administrative division

Tourism and Leisure
Industry (cum4)

Mixing diagram of the living service
industry by administrative division

Education Industry (cum5)

Mixing diagram of the tourism and leisure
industry by administrative division

Healthcare Industry (cum6)

Mixing diagram of the education industry
by administrative division

Accommodation Industry

(cum?7)

Mixing diagram of the healthcare
industry by administrative division

Mixing diagram of the accommodation
industry by administrative division®
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Table 1. Concept of Variable (Continued)

Division

Independent
Variables

Variables Unit Definition of variables
Residential Dens.ity of re.sider.ltia.l Facilities by
Administrative District
. Density of commercial Facilities by
Commercial L . _
Administrative District
Use of Buildings m?
) Density of industrial facilities by
Industrial L . o
Administrative District
Public Dens.it}-/ of pgblic _faci.lities by
Administrative District
Residential Population Density b
Floating Population esicential fopration ensity by
Administrative District
Population No./m?
COVID-19 Confirmed COVID-19 Confirmed Cases Density by
Cases Administrative District
Parking Parking Density by Administrative District
No./m?
Roads Road Density by Administrative District
Characteristics
of Urban Floor Area Ratio Average Plot Ratio by Administrative
Organization % District
A Floor Area Ratio b
Buildings Coverage Ratio ver.ag.e 0(.)r r.ea .a 100y
Administrative District
Bus Route Bllls R.oute Density by Administrative
District
Accessibility No./m?
. . Density of Subway Station Entrances/
Subway Station Exits . - . .
Exits by Administrative District
Dummy Variable for Alley Commercial
Alley Commercial District District Presence by Administrative
District
Developmental Dummy Variable for Developmental
Type Of_ Comm:rcial District Commercial District Presence by
Commercial Administrative District
Area
Traditional Markets Dummy Variable .folr Tra(.iition.al I.narkets
Presence by Administrative District
Special Tourist Zone Dummy Variable .f0.r Spe?ial T.our_ist Zone
Presence by Administrative District
i Dummy Variable for Downtown Area
Downtown Area . - _
Presence by Administrative District
L Dummy Variable for Northeastern District
Northeastern District . . -
Presence by Administrative District
Five Major L Dummy Variable for Northwestern district
Northwestern District . . -
Zones Presence by Administrative District

Southwestern District

Southeastern District

Dummy Variable for Southwestern district
Presence by Administrative District

Dummy Variable for Southeastern district
Presence by Administrative District
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Table 2. Type Classification of Commercial Industry

Categorization Subcategorization

General Retail, Clothing, Pharmacy,
Automotive Parts&Tires,
Food&Beverage, Electronics&
Telecommunications, Textiles,
Clothing&Shoes,
Hardware&Construction Materials,
Furniture &Kitchen, Entertainment
Goods, Office& Stationery,
Pharmaceuticals&Cosmetics,
Eyewear&Precision Instruments,
Watches& Jewelry, Art&Decorative
Items, Books&Publications, Pets&
Accessories, Miscellaneous Goods,
Miscellaneous Household Items

Retail
Industry

Korean Cuisine, Chinese Cuisine,
Japanese Cuisine, Western Cuisine,
Food Industry Fusion Cuisine, Junk Food, Bakery,
Cafe, Snack/Street Food, Bar/Pub,
Buffet, Chicken/Duck Dishes, Other

Automotive and Gas Station, Office
Support, Employment Agency,
Printing&Photography, Item

Livin
X 8 Rental, Other Business Services,
Services . . ]
Agency Services, Repair Services,
Industry

Beauty&Grooming, Laundry,
Bathhouses&Body Care, Funeral
Home, Wedding Venue

Sports Services (Billiards, Fitness,
Golf, etc.), Exhibitions&Theater,
Tourism and Entertainment (PC Rooms,

Leisure Karaoke, etc.), Amusement Parks
Industry  (Fishing Spots, Water/Ocean
Activities, etc.), Travel Agencies
and Assistance
. General Education, Educational
Education .
Industry Support, Reading R(.)oms and Study
Cafes, Other Education
General Hospital, Traditional
Korean Medicine Hospital, Dental
Healthcare Clinic, Dermatology & Urology
Industry  Clinic, Nursing Home, General

Medical Hospital, Medical Clinic,
Similar Healthcare Services

Motel/Guesthouse, Pension,
Accommodation Hotel/Condo, Dormitory/Boarding
Industry House, Camping/Glamping, Other
Accommodation
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5482 A5 lsh AR A (Variance
Inflation Factor, VIF)& AF&5}3i T VIF 2 5%
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Table 3. Basic Statistics of Variables

Division Name of variables Min Max Average Stattlda?rd
Deviation
D
epe.ndent Consumption-Focused Index 19.135 22.768 20.552 0.613
Variable
All Indusrtries (CUM) -6.455 1.661 -0.000 1.000
Retail Industry (cum1) -5.930 1.693 0.000 1.000
Food Industry (cum?2) -5.987 2429 0.000 1.000
Commercial Living Services Industry (cum3) -3.500 3.129 0.000 1.000
Characteristics  Tourism and Leisure Industry (cum4) -2.755 2.489  0.000  1.000
Education Industry (cum5) -7.882 1.664 0.000 1.000
Healthcare Industry (cumé) -4932 2405 0.000 1.000
Accommodation Industry (cum?7) -0.671 3569 0.000 1.000
Residential -1.023 16.908 0.000 1.000
Commercial -1.383 5.701 0.000 1.000
Use of Buildings
Industrial -0480 8.547 0.000 1.000
Public -1.052 10.587 0.000 1.000
Floating Population -2486 5.579 0.000 1.000
Population
COVID-19 Confirmed Cases -2.167 3.253  0.000 1.000
Independent Parking 1301 3.096 0.000 1.000
Variables Ch teristi
aracteristics - poads -1377 4714  0.000 1000
of Urban -
Organization Floor Area Ratio -1.686 15.996 0.000 1.000
Buildings Coverage Ratio -1.564 14.880 0.000 1.000
Bus Route -2.075 3.807 0.000 1.000
Accessibility
Subway Station Exits -0.657 6.289 0.000 1.000
Alley Commercial District -5.405 0.185 0.000 1.000
Type of Developmental Commercial District -1.527 0.653 0.000 1.000
Commercial Area Traditional Markets -1.423 0.701  0.000 1.000
Special Tourist Zone -0.255 3.908 0.000 1.000
Downtown Area -0.357 2.796 0.000 1.000
Northeastern District -0.657 1.519  0.000 1.000
Five major zones Northwestern District -0.348 2.863  0.000 1.000
Southwestern District -0.617 1.618 0.000 1.000
Southeastern District -0.500 1.995 0.000 1.000
A 9 A 0= SIE A TH(Table 4). <= X135kl
AL, 94 FollA Moran's | SAE= w4
423 B xRN 3 AT Fig. 37} 2k yZe %7&%63%& A
B 7o Saua0] B0 AVATAS  AME % N9EY] JaFeloln, xS s A1)
QJobuy] Sfaf HelA] Tah A PN BA BG4S HAS)ole) Moran's 1gH O
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Table 4. Coefficients of All the Variables Drawn by

OLS
t sig. VIF
All (CUM) 1116206 0.000 -
Retail Industry (cum1) -4.817 0.000 2.345
Food Industry (cum?2) 0.823 0.411 1.591

Living Services Industry (cum3)  3.476 0.001 1.322

Tourism and Leisure

Industry (cum4) 0.965

0.335 1.837

Education Industry (cum5) 1.519 0.129 1.280

Healthcare Industry (cumé) 3.300 0.001 1.240
Accommodation Industry (cum?7) ~ 2.722 0.007 1.237
Residential 4.808 0.000 1.576
Commercial 0.798 0.425 1.219
Industrial 2.128 0.034 2.584
Public 4.459 0.000 2.199
Floating Population 0.805 0.421 1.171
COVID-19 Confirmed Cases 0.715 0.475 3.192
Parking -3.887 0.000 3.537
Roads -4.630 0.000 2.680
Floor Area Ratio 0.177 0.859 2.407
Buildings Coverage Ratio 0.483 0.629 1.381
Bus Route 2.451 0.015 1.270

Subway Station Exits -0.798 0.425 1.507

Alley Commercial District -1.828 0.068 1.613

Developmental Commercial 0.298 0.766 1.594

District
Traditional Markets -1.905 0.057 1.189
Special Tourist Zone 6.262 0.000 1.364

422 0.001 4204 0.466°0 2 AHEE|QITh wet
A F4H0] F7H A7 1A o] A 2l
4= ek

Th2-0 & Fig. 49] A == 37 A7 14449 B
AR F8E BATE Aole}. Ho] AS4E &
Of=320] ot I A7 AT ROfFt 2| Fo)
o, S0 2 wrH FE2 I Aol
FoJotA] gk A Hoct.,

Fig. 55 53] o] 2|20l ofwjgt g7k4] 24

Moran's I: 0,466 (isolates in weights are remaved)

-2.70

440

4,40 2,70 B 070 2,40 410

Fig. 3. Moran Scatter Plot

Ingun
Not Significant (325)
p=0.05(8)

v =001 (28)

M > - 0.001 (12)

J (=4
N
Fig. 4. LISA Significance Map
I Low-Low (20)
[T Low-High (12)
High-Low (4)
1y
v x
\
cr%g
- »

Fig. 5. LISA Cluster Map
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o] EABREAIS BIa 4= Ik o714 HeAlo]
HH 2|3} skee] LL %] jo] 8744 2714

FAE|0] YELHS Foltk, HH Ao} 4m)54]
27hee A|d7e] 7hA 02 WY Eo] g 2
2 7, Az, ool 5ol WA Baslo] gl 1w
2 LLAG AN FAAG7 R A o7le] YAl

IOEA

=

e/}

ABEAAS] B2 57t BAROR GO
ok ohet AZHORE 1 ANE I 4 9

0], ZEWMA(AHEAIRZ) 7 B7HE A7 ARA

ol

—

9] A& A5t 23, LM(lag)y} LM(error)©]
L5 {-9l5HA &= o] Robust LM £ H] w519
O1}, Robust LM SAF A= & 1 d L5 5]
g gho] &= Qe #0028 F 1E] R? AIC, SC
ZrS v w3t A7}, SLM3} SEMO] R2= ZH2F0.631,
0.645, AIC 352 7+7} 425.633,415.1715 LEFEO.
o, SC FH 547.125, 532.613°0. & UEhtt}. e}
A R*3}o] T 521 AIC, SC gto] t] ZHA| Yepd
SEM 2@ A eh5}th(Table 5).

Table 5. LM Test result

TEST VALUE
Moran’s I (error) 3.971%**
LM (lag) 6.543**
Robust LM (lag) 4.785**
LM (error) 12.159%**
Robust LM (error) 10.401%**
Lagrange Multiplier (SARMA) 16.994***

p<0.01***, p<0.05**, p<0.1*
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Table 62 B71817|m 92| 24 ATo]c}, 3713
ARLGONA FolsHA b ¥4= AA (CUM) (),
24 (cum2)(+), #TF7Hcum4)(+), AFZS-(cum5)
(+), 2= (cumé6)(+), SHH(cum7)(+), AFEE(+),
RS, BHE(), HARA(), BEAT
(), TEHHE(H), SEA(H), AFEM), AEAH),
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Table 6. Spatial Regression Analysis

Consumption-focused Index OLS SLM SEM
Coef. t-value Coef. Coef.
N 424 424 424 424
Intercept 20.552 1088.4 20.232 20.541
. o (rho) - - 0.016** -
Spatial Effects
A (Lamda) - - - 0.237***
All (CUM) -0.123%** -4.275 -0.125%%  -0.115%**
Retail Industry (cum1) 0.008 0.327 0.0121 0.004
Food Industry (cum2) 0.092%** 4.299 0.0971*** 0.089***
Commercial Living Services Industry (cum3) 0.025 0.977 0.026 0.021
Characteristics Tourism and Leisure Industry (cum4)  0.032 1.517 0.030 0.041**
Education Industry (cum5) 0.070*** 3.328 0.068*** 0.065%**
Healthcare Industry (cumé6) 0.050%** 2.398 0.050** 0.045%*
Accommodation Industry (cum?7) 0.109*** 4.610 0.109%** 0.097***
Residential 0.019 0.923 0.017 0.011
o Commercial 0.052* 1.714 0.053* 0.044
Use of Bulldings 7\ strial 0.141%* 5084 0140  0.131%**
Public 0.016 0.770 0.015 0.012
. Floating Population 0.005 0.153 0.017 0.016
Population -
COVID-19 Confirmed Cases -0.132%** -3.723 -0.136%%*  -0.134***
~ Parking -0.051* -1.939 -0.053** -0.048
Chffafltrf;t‘cs Roads 0.019 0.868 0.015 0.009
Organization Floor Area Ratio 0.063*** 2.956 0.061*** 0.050**
Buildings Coverage Ratio -0.025 -1.101 -0.023 -0.011
o Bus Route -0.057** -2.384 -0.058** -0.057**
Accessibility - -
Subway Station Exits -0.011 -0.459 -0.018 -0.008
Alley Business District -0.040* -1.961 -0.043** -0.037*
Type of Developmental Commercial District 0.142%** 6.446 0.144***  (.135%**
Commercial Area Traditional Markets -0.002 -0.083 -0.003 -0.001
Special Tourist Zone 0.014 0.592 0.014 0.012
Downtown Area - - - -
Northeastern District 0.2871*** 7.605 0.282%** 0.253***
Five Major Zones Northwestern District 0.212%** 7.196 0.216*** 0.188***
Southwestern District 0.294*** 8.058 0.298*** 0.269%**
Southeastern District 0.306*** 9.052 0.309%** 0.285%**
R? 0.625 0.631 0.645
Adj R 0.598 - -
AIC 430.177 425.633 415.171
SC 547.62 547.125 532.613
Log likelihood -186.089 -182.816  -178.586
Breusch-Pagan 43.297** 40.956* 42.695**
Koenker-Bassett 43.470** - -
Jarque-Bera 1.656 - -
Likelihood Ratio - 6.545** 15.006***

p<0.01*** p<0.05** p<0.1*
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