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Abstract
This study examined various industrial location regulation policies applied to the metropolitan ‘nature
preservation region’ and analyzed the impact of regulations in each region on the creation of planned industrial
locations (via binary logistic analysis). Secondly, the characteristics of industrial location distribution by region
were analyzed (via multiple regression analysis). As a result of the analysis, the probability of a factory being
located in an industrial complex was 74.9% lower in the ‘nature preservation region’ than in the 'growth
management region’, and 90.5% lower in the ‘special measures area (zone |l )’ than in areas outside the ‘special
measures area’. The industrial location in the ‘nature preservation region’ shows a stronger pattern than other
regions, in terms of the individual location of medium-sized enterprises and type 4 and 5 small-scale
wastewater discharge facilities in non-urban areas. In fact, the nature preservation region has been maintained
for 40 years to preserve water quality and the environment. An abnormal industrial structure was formed with
a ratio of factories outside the industrial complex, reaching 98.5% in 2020. This study is significant as it
analyzed the characteristics of planned locations in depth, using 30,393 factories in Gyeonggi Province. Lastly,
to effectively manage the environment for water quality within the ‘nature preservation ‘'region and secure
industrial competitiveness, we must urgently establish a policy to expand industrial complexes that treat
wastewater while suppressing the proliferation of small-scale factories.
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Table 1. The Major Industrial Location Regulations According to Land Use Laws in Seoul Metropolitan Area

Categoty Laws Methods

Seoul Metropolitan Area Total amount
Readjustment Planning Act Limit

Contents

Restrict the total mount of new and expanded factory
construction area by 3 cities and provinces in Seoul

Over metropolitan area
Concentration Industrial Cluster Restrict the area of a factory based on the size, location,
Region Development and Factorv  Area Limit and industry of the factory (Provided, a factory
EstabliShment Act y established in industrial complexes shall be excluded
herefrom)
Seoul Metropolitan Area Total amount Restrict the total mount of new and expanded factory
Read'ustmerl:t Plannine Act Limit construction area by 3 cities and provinces in Seoul
Growth ) 8 metropolitan area
Management Industrial Cluster Restrict the area of a factory based on the size, location,
Region Development and Facto Area Limit and industry of the factory (Provided, a factory
Establils)hment Act y established in industrial complexes shall be excluded
herefrom)
Area Limit Restrict the area of a factory(a industrial complexes) to
60,000 m? or less
Restrict the total mount of new and expanded factory
Seoul Metropolitan Area Total amount . i . .
Read'ustmerl:])t Planning Act Limit construction area by 3 cities and provinces in Seoul
Nature ] & metropolitan area
Preservation
Region Development Restrict the total area of all factories develoment in
Limit conjunction to 60,000 m? or less

Industrial Cluster
Development and Factory  Area Limit
Establishment Act

Restrict the area of a factory based on the size, location,
and industry of the factory

Act on Special Measures for
Development Designation and

Restriction Management of All Unable
Zone Development Restriction
Zones
Restrict on the industry, building-to-land ratio and
floor area ratio by special purpose areas
- (Unable) exclusive residential, circulative
. . . L. commercial, green conservation, conservation
Special National Land Planning and Industry Limit g . .
I IR control, and natural environment conservation area
Purpose Area Utilization Act Density Limit

- (Limited allowed) general residential, commercial,
green natural, green production, production control,
and planned control, agricultural and forestry area

- (Fully allowed) industrial area
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Table 2. The Major Industrial Location Regulation According to Environmental Laws in Seoul Metropolitan

Area
Category Laws Methods Contents
zvater S,OHrXe Al Unable
rotection Area Water Supply and
Factory Waterw?rks
Establishment Installation Act All Unable
Restriction Region
Act on the
Improvement of
Wat lity and
Reparian Zone ater Quality an All Unable
Support for

Residents of the
Han River Basin

* Prohibit wastewater discharge facilities larger than
200 m*/day

* Prohibit development of facilities that emit specific
noxious substances

Industry Limit

* Restrictions on the creation of industrial complexes
(industrial areas) in agricultural site (production green
Zone [ areas, production management areas, agricultural and
Development forestry areas) and conservation site (natural
Limit of environment conservation areas)
Industrial » Companies moving into new industrial complexes are
Complexes limited to existing factories (prohibition on change of
industry) within the same special zone
* Prohibition on relocation of individual factories in Zone
II to industrial complexes in Zone |

Special ————Framework Act on
Mesures Environmental * Restrict wastewater discharge facilities larger than
Area Policy 200m’/day
(Provided, a facilities that send wastewater to public
disposal facililties shall be excluded herefrom)
« Restrict development of facilities that emit specific
noxious substances
(Provided, a facilities that send wastewater to public
disposal facililties shall be excluded herefrom)

Industry Limit

Zonell

* Restrictions on the creation of industrial complexes
(industrial areas) in agricultural site (production green
Development areas, production management areas, agricultural and

Limit of forestry areas) and conservation site (natural
Industrial environment conservation areas)
Complexes * Companies moving into new industrial complexes are

limited to existing factories (prohibition on change of
industry) within the same special zone

* Restrict development of facilities that emit specific
noxious substances
(Provided, a facilities that send wastewater to public
disposal facilities shall be excluded herefrom)

Discharging Facility Water
Installation Environment Industry Limit
Restriction Area Conservation Act
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Table 3. Distribution of factories by Region in Gyeonggi-do

The Seoul

Area of

Manufacturing

Metropolitan  Industrial Sites I\;}:;l;iirezf (%) Factories (%) (n‘:zg) Facility Area (%) (An‘l,zg)
Area (1,000m?) (1,000 m?)

Planned Sites 12,991 255 44,6110 281 3,434 21,7112 411 1,671

Gyeonggi-do  Unplanned Sites 37,905 74.5 113,869.3 719 3,004 31,155.9 589 822
Total 50,896  100.0 158,480.4 100.0 3,114 42,867.1  100.0 1,039
Planned Sites 3,060 32.6 22507 256 736 1,711.5 342 559

Over Unplanned Sites 6,315 67.4 6,534.3 74.4 1,035 3,285.7 65.8 520

Concentration

Region Subtotal 9,375  100.0 8,785.0 1000 937 4,997.2 1000 533
(Subtotal/Total) 18.4 5.5 9.5
Planned Sites 9,836 281 41,7886  32.7 4249 19,8145 455 2,014

Growth Unplanned Sites 25,143 719  85833.8 67.3 3,414 23,7242 545 944

Management

Region Subtotal 34,979  100.0 127,622.4 100.0 3,649 43,5387  100.0 1,245
(Subtotal /Total) 68.7 80.5 82.4
Planned Sites 95 1.5 571.7 2.6 6,018 185.1 43 1,949

Nature Unplanned Sites 6,447 985 21,5012 97.4 3,335 4,146.0 95.7 643

Preservation

Region Subtotal 6,542 1000 22,0729 100.0 3,374 43311 1000 662
(Subtotal/Total) 129 13.9 8.2

Source: Gyeonggi-do Province (2020) (in Korean)
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Table 4. Distribution of Factories by Special Mesures Area within Nature Preservation Region

The Seo.ul - Number of Area 9f Av Mam.lfacturing .
Metropolitan  Industrial Sites Factories (%) Factorleg (%) (m?) Facility Arzea (%) (m?)
Area (1,000 m?) (1,000 m?)
Total 6542 22,0729 4,331.1
Planned Sites - - - - - - -
Zone | Unplanned Sites 3,433 100.0 7,542.3  100.0 2,197 1,645.7 100.0 479
Subtotal 3,433 100.0 7,542.3  100.0 2,197 1,645.7 1000 479
(Subtotal/Total) 52.5 34.2 38.0
Planned Sites 8 0.5 56.0 0.9 7,000 8.3 0.6 1,041
Zone II Unplanned Sites 1,635 99.5 6,509.7 99.1 3,982 1,325.3 99.4 811
Subtotal 1,643 100.0 6,565.7 100.0 3,996 1,333.6 100.0 812
(Subtotal /Total) 25.1 29.7 30.8
Planned Sites 87 5.9 515.7 6.5 5928 176.8 13.1 2,032
Non-Special ~ Unplanned Sites 1,379 94.1 7,449.2 93.5 5,402 1,174.9 869 852
Measures Area Subtotal 1,466 100.0 7,9649  100.0 5433 1,351.7 1000 922
(Subtotal/Total) 22.4 36.1 31.2

Source: Gyeonggi-do Province (2020) (in Korean)
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Table 5. Variable Description

Category (Number of Variables) Variables (22) Description Measure
Location of Industrial ~ Planned Estates Factory in Industrial complex Dummy
Industrial @)
Dependent .
. Site Feature .
Variables ) According to Unplanned Estates Factory out of Industrial complex Dummy
‘Industrial Sites and
Development Act’
Size of Factory (2) Area of Factory The area of the registered factory site 1,000 m?
Dependent According to . . Al .
] ) T]
Variables Industrial Cluster Manufacturing Facility .e s.um ° oor. areas 0, all Hoors ot a 2
Development and Area building for the installation of 1,000 m
Industrial  Factory Establishment manufacturing facilities
Scale Act’
Feature . R o
) Size of Enterprise (3) Large Co. Non-‘small and medium enterprises Dummy
Classification by average sales according to
Independent According to Medium Co. ‘Framework Act on Small and Medium Dummy
Variables ‘Framework Act on Enterprises’
Small ar?d N{edlum Small Co Among medium enterprises, below a Dumm
Enterprises : certain average sales v
. The area that transfer out of which, or
Over Concentration . Lo
Reoi readjustment of which, is deemed Dummy
The Seoul Metropolitan egton necessary
A 3
rea (3) The area for which proper management of
Growth Management . : .
. . the accommodation of industries and of Dummy
According to Region urban development is required
‘Seoul Metropolitan P i
Area Readjustment The area in which preservation of the
Planning Act’ Nature Preservation  natural environment, such as the water of Dumm
Region the Han River system and green belt areas, Y
Land Use is required
Feature Industrial Site Industrial area Dummy
9
©) Neighboring Site Residential area, commercial area Dummy
Industrial Standards S.emi-Conservational Green natural area Dummy
Land Use (6) Site
Semi-Industrial Site  Planned control area Dummy
Independent According to Agricultural and f
‘P ‘National Land Planning Agricultural Site gricu t-ura an orestry‘area, green Dummy
Variables e , production area, production control area
and Utilization Act
Green conservation area, conservation
Conservational Site control area, natural environment Dummy
conservation area
Special Measures Area  Zone I Areas that directly affect the water source ~ Dummy
() Zone 11 Areas that indirectly affect the water Dummy
source
W According to
ate'r ‘Framework Act on Non-Special Measures Areas that do not fall under special
Quality . - Dummy
. Environmental Policy’  Area measures areas
Environ-
Mental Size of Wastewater Large Business establis};ment which discharge Dummy
fg)ature Discharge (3) (Type1-2-3) more than 200 m®/day
Medium - Small Which discharge wastewater less than Dumm
According to (Type 4+5) 200 m*®/day Y
‘Water Environment Non-Discharge
Conservation Act’ g Which do not discharge wastewater Dummy

Wastewater
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Table 6. Result of Binary Logistic Regression Analysis about Planned Estates Feature in Gyeonggi-do

(Model 1)
Model 1 95% CI
Independent B SE sig. Exp (8)
Variable LLCI ULCI
Area of Factory -
- . . . 929 949
(1,000 mz) 063 005 000 939 9
Area Manuf o Facil
Industrial anufacturing Facility 228 014  .000* 1256 1223  1.289
Scale Feature Area (1,000 m®)
Size of Large Co. 336 247 174 1399 862 2271
Enterprise Medium Co. 826 .059 .000** 2.284 2.033 2.567
Over Concentration
. 156 .037 .000** 1.168 1.087 1.255
Land Use The Seoul. Region
Feature Metropolitan N b -
Area ature Preservation 1384 135 .000% 251 192 327
Region
) Special Measures Area
Special (Zone 1) -18.237 756841 .981  .000  .000
Measures Soecial M A
Area peclal Measures Area - 5357 432 .000%* 095 041 221
(Zone 1I)
Water Quality .
Environmental Wastewater Discharge  )oc 158 oo 3509 2576 4780
Large (Type 1:2-3)
Feature Size of
Wast ter Disch
Wastewater oA CTDISCNATEE 5036 170 .000**  7.663 5490  10.695
. Medium (Type 4)
Discharge
Wastewater Discharge 5, g5 gooe 1408 1265  1.567

Small (Type 5)

Note 1: Dependent Variable : Planned Estates

Note 2: Reference Category : Small Co., Growth Management Region, Non-Special Measures Area, Non-discharge

Note 3: *sig.<0.05, **sig.<0.01, sig.>0.05
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Table 7. Result of Multiple Regression Analysis about Factory Size Feature by Regions (Model 2)

Model 2 (Regions in Seoul Metropolitan Area)
2-1. Gyeonggi-do 2-2. Over 2-3. Growth 2-4. Nature
Concentration Management Preservation
adj. R2=.207 adj. R2=.404 adj. R2=.172 adj. R2=.228
D-W=1.914 D-W=1.949 D-W=1.917 D-W =1.891
Independent p<0.01 p<0.01 p<0.01 p<0.01
Variable N=30393 N=7199 N=18057 N=5137
B VIF B VIF B VIF B VIF
Industrial Scale Size of Large Co. 347%  1.029 A52% 1.077 .346%  1.027 149%  1.014
Feature Factory (Medium Co.) .241**  1.034
The Seoul Ove'rConcentratlon 166 1.656
X Region
Metropolitan Nature P i
Area al'xre reservation 031% 1147
Region
Land Use Industrial Site 124%% 2.844 .048*  1.231 .120%* 1785 .085*%*  1.417
Feature Neighboring Site .027**  1.877 -015* 1.131 .033*  1.265
Industrial Semi-Conservational
Standards Lo COMSEIVAHOMAL - goger 1599 022¢ 1102 050" 1375  121% 2679
Site
Land Use
Semi-Industrial Site .109*%* 2577 .041*% 1143 .098**  1.901 237*  3.400
Agricultural Site .032**  1.201 .009 1.013 .024** 1132 .097**  1.611
Special Zone | -318**  1.654
Measures
- Kk
Water Quality Area Zonell 111 1.619
Environmental Large - Sk o -
Feature Size of (Type 1:2:3) 135 1.037 317 1.082 116 1.039 .078 1.021
Wastewater Medium-Small
Discharge ediumroma 101% 1030 .129%* 1005 086 1.024 149" 1.045
(Type 4-5)

Note 1: Dependent Variable: Area of Factory
Note 2: Reference Category: Small & Medium Co.(or Small), Growth Management Region, Conservational Site, Non-Special Measures Area, Non-discharge
Note 3: *sig.<0.05, **sig.<0.01, sig.>0.05

Table 8. Result of Multiple Regression Analysis about Factory Size Feature by Zones of Special Measures
Area in Nature Preservation Region (Model 3)

Model 3  3-1.Zone [ 3-2.Zone 11 3-3. Non of
adj. R2=.113 adj. R2=.195 adj. R2=.189
D-W=1.927 D-W=1.884 D-W=1.893
Independent p<0.01 p<0.01 p<0.01
Variable N=2801 N=1130 N=1206
8 VIF 8 VIF 8 VIF
Industrial  Size of Large Co. 129 1018  .185* 1021  .179* 1.015
Scale Feature Factory (Medium Co.) 231 1.003 308" 1049 244" 1.040
Industrial Site 034 1349 151 1421  .078* 1.443
Industrial  Neighboring Site 015 1492 -006 1322 004  1.070
;:ZSufese Standards  Semi-Conservational Site  .040  4.010  .057  3.052  .063* 1.250
LandUse  Semi-Industrial Site 078% 5000 175" 3359  .299%* 1.920
Agricultural Site 047* 1660  .074* 1818 128" 1.406
Water quality ~Size of Wastewater Discharge - - 039 1079  .098** 1.019
Environmental Wastewater Large (Type 1 2:3)
Feature Discharge ~ \vastewater Discharge 182% 1023 .119%* 1047  .162** 1014

Small (Type 4-5)

Note 1: Dependent Variable: Area of Factory
Note 2: Reference Category: Small Co., Conservational Site, Non-discharge

Note 3: *sig.<0.05, **sig.<0.01,

sig.>0.05
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