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A Study on the Development of Index System Evaluating the Location

Suitability for the Future-Oriented New Industrial Complex
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Abstract

This study suggested the necessity of introducing the future-oriented new industrial complex as a way to enhance the
competitiveness of the industrial complex in response to the industrial ecosystem change caused by the 4th industrial

revolution. To evaluate the location suitability for the new industrial complex, location indices were developed in this s

tudy.

The flexibility of location and connectivity to neighboring areas of the future-oriented new industrial complexes were the
focused subjects of this study. In-depth expert consultation and Delphi survey were conducted to construct an index sys-
tem and to measure the indices. Afterwards, the AHP analysis was conducted to elucidate the weighting by indicators. As
a result, the indicators of industrial innovation environment were the most important in the major category. In addition, the
convenience of workers, especially urban environment, was analyzed as an important factor for success of the future-ori-
ented new industrial complex. The indicators which are closely related to the concept and purpose of the future-oriented
new industrial complex turned out to have the higher weight compared to other indicators. From the point of view of the
developers of the industrial complexes or tenant companies, the implications for deriving suitable locations for develop-
ment of industrial complexes among urban under-utilized sites are suggested. Furthermore, It is expected that the govern-

ment will be able to apply the development system to stimulate the development of these new industrial complexes a
prepare guidelines for selecting locations.
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Table 1. Comparison of concepts of existing industrial complex and future-oriented new industrial complex

Category Existing Industrial Complex
- Seeking cost reduction
Change of structural - Enterprise-centric approach

environments - Supplier focused

- Demand response at single point

Future-oriented New Industrial Complex

- Seeking value

- Job and People-Centered Approach

- Consumer oriented

- Continued growth and evolution (endogenous
virtuous cycle structure)

- Rigidity

- Large-scale

- Disconnection, closure
- Separation of use

Change of
technological means

- Space of single character (Manufacturing function led)

- Analog infrastructure

- Flexibility

- Small-scale

- Connectivity, openness

- Convergence

- Complex space of various functions
- Connection via smart infrastructure

Source: Lee et al. (2017a; 2017b)
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Table 2. Existing prior research on evaluation criteria and indicators of industrial complexes

Author Title of Paper Evaluation Index
- Physical part: growth rate of industrial facility area, growth rate of
: _— business closure, increase rate of contracting companies
Fyu An Analysis of the Characteristics - Economic part: growth rate of production, exports, and number of
(2010) of Decline and Regeneration of part. 9ro P  EXPOTLS,
. employees, utilization rate, average land price
Industrial Complexes . , .
- Envrionment-Welfare part: growth rate of green area, support facility area,
and Public Facility Area
- Infrastructure part: 13 elements in the middle category of the physical
A Study on Comprehensive Plan for infrastructure, environmental and cultural infrastructure
MOLIT-MOTIE deling Aging Industrial dustrial innovation part: 11 el der the med f
(2014) Remodeling Aging Industria - Industria innovation pa_rt.H elements under the medium category o
Complex entrepreneurial vitality, innovation capacity and industrial structure of
industrial complex
- Internal conditions (land and infrastructure, companies and industries)
Activating the Regeneration of - Regional linkages and potentials (urban structures, industrial
Lee et al Industrial Complex and LH's environments)
(2015) P - Renewal Promotion Conditions (Local Governments, Companies,
Strategy .
Neighborhoods)
— Suggested 21 evaluation indicators based on three major categories
- 5 major indicators: space layout plan, industry layout plan, support facility
plan, road plan, park-green plan
A Study on Deduction of Planning - composed of 19 sub-indicators. Among these, top 10 indicators are as
Lee Indicators and AHP for Deyelopm_ent - Hinterland connection, road linkage, rationality of land distribution,
(2013) Plan of Industrial Complex: Focusing . A oo . .
. . : determination and placement of attracting industries in consideration of
on Industrial Complex in Gyeonggi . d fland si ing of related industri
Province environment, adequacy of land size, grouping of related industries,
convenience for commuting to employees, easy expansion of complex,
inducement of minimized traffic volume, ease of entry and exit of large
- Quantitative indicators: D Marketability (market size, growth potential,
market potential), @ Politics, humanities, and social environment
(education environment, social stability, information media environment,
A Study on Analysis of Appropriate reS|_dent|aI enwronment)_, @ Social overhead cap|ta| (transportahon .
. A . environment, power environment), @ Industry environment (industrial
Lee Industrial Location in India for support and development environment, labor environment, industrial
(2009) Overseas Expansion of Korean PP P ' '

Enterprise

environment)

- Qualitative indicators: @ Political, human and social environmental
factors (politics, institutional stability), @ Social overhead facilities factors
(land price factors), @ Industrial environment factors (frequency of labor
disputes and construction space cost factors)
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Table 3. Evaluation indicators and measurement indicators of location suitability

Evaluation Indicators

Measurement Indicators

Major Medium Minor
Category Category Category
Number of knowledge manufacturers and services within
10 minutes by car
Knowlgigz&ndustry Number of employees of knowledge manufacturers and service
y companies within 10 minutes by car
. Number of technology ventures within 10 minutes by car
Knowledge industry :
capability 5-year growth rate in the number of knowledge manufacturers and
service providers within 10 minutes by car
Knowledge industry  Five-year growth rate in the number of workers of knowledge
growth potential manufacturers and service companies within 10 minutes by car
Five-year growth rate of number of technology ventures within
10 minutes by car
) QZ?SUSSI:&|Ity;)t Number of corporate support hubs, knowledge industry centers,
Industrial ¢ p.l. PP and incubators within 10 minutes by car
innovation acilities
condition Industrial support Number of companies supporting companies such as law,
conditions accounting, management, marketing, consulting, finance, insurance,
Access to corporate  etc, within 10 minutes by car
support services : — —
Number of convention centers and exhibition centers within 10
minutes by car
Number of workable population within the average commuting time
by local government
Human resources : :
Number of graduate graduates or above in average commuting
Knowledge time by local government (advanced workers)
ristzlrjw?i:ei Number of applications and registrations of local intellectual
P Knowledge and property (patent, utility model, design, trademark)
technical University location or not within 10 minutes by car
resources
Number of laboratories within 10 minutes by car
Logistics ) Network distance with highway TG
accessibility Network distance with major main roads
Urban railway Subway station or not with in 10 minute walk
Public transport accessibility Walking distance with subway station (within 10 minutes walk)
accessibility o Number of bus stops in 10 minute walk
Bus accessibility — :
Number of routes from bus stops within 10 minute walk
Number of cultural and artistic facilities (exhibition halls, art
Urban . museums, museums, theaters, theaters, etc.) within 10 minutes by
amenit Leisure and car
y -
condition amusement facilities : — : —
Number of shopping facilities (general merchandise sales) within
10 minutes by car
- Number of medical facilities (hospitals / clinics) within 10 minutes
Worker amenities

Health/relax facilities

by car

Number of sports facilities (field track, daily sports facilities, etc.)
within 10 minutes by car

Number of parks within 10 minutes' walk

Distribution of nimby
facilities

Number of environmental infrastructure within 10 minutes by car

CHS To |Xjof Al
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Evaluation Indicators
Major Medium Minor Measurement Indicators
Category Category Category
Site published price - Published price per square meter of site
. Site size Site size
Location Site size and shape - - -
suitability Site shape Formation or not of the site
condition . . . o
Conflict in the Area of exclusive residential area within 700 m
surrounding area Distribution of elementary school entrance within 700 m distance
Support of local i Compliance with local government industrial policy strategies
Policy support government (financial, tax, financial, infrastructure support, etc.)
condition
Support of central - Conformity with central government's industrial policy strategy
government
Regional industrial production and value-added effects (rate of
growth compared to regional production and value added)
Zég?;;?fvlgﬁel - Job creation effects in regions (growth rate compared to regional
Regional population)
dgcvelopment National or industrial complex within 10 minutes by car
effect
Regional industrial structure improvement
Promote community | fregional i . bil
value - mprovement of regional innovation capability
Improvement of local living and settlement environment
AHP AE-S EAst0] -5 A8 B/ EE 78 & 2196 AR EE JidolAIN, AR EA Y] Ao 7MY F8
5L, SEARSe] AL A 7] of tisl] duEA Q1 sh] el Ao wetEch AErte] S s 2
Alsl=A] HEslet, SR = Al FEY] 7F wob AHP RIZE A HAISJALY] A9 A ofuUE 171(0.227) 7P 5
s Hslel Alofel AX, A FAES v WAS 8 Adshs Ao® Y W7k ARl AA ATk
gstoict, 7IdEel 7R A1 W, =AARIAE] o] 2 ]
o] B Fasith= oA el Aoz AlrEnh A A
2, K| 7S 7I5X| 2 F(CD= 0.0424% FT3h A 02 FAEQITY,
1) 27 HIIX|=® 2) BEF WIK|®
AFIEAL o, TA] ofeUE] of A, BA] A o7, B it B7HAI3E W] S Aol tiet 7 E4 A=
A9 oA, A an 5 i B7HRIE 7Y 7 A & GE 5o A AR EA] oY) XA SR, AR o1,
Adih= G 40 A, AREAl ool 024308 7 & AXAE Y 5 7HA R0 S8k 2AA A4 o
Aoz yepton, thgo s A 5} 0.205, FA 2wl 0.4142 7P 2 ACE UEgon, thgo s XAkl
o171 0.198, =A] oV E] o171 0,189, A& A o171 0.165 5 B 0.317, AHGAY 47 0.269 T o= UEiTh &, &
o] olqltth. of2|3t Avk= Y ANHAEAIZE 71E =AY A ALY AF AEE vH@ AAHEAY] dEel v

Table 4. Major category indicator weights

Category Ilr:‘::vsat:ilgL Ur%%’:\ﬁ;:;::ity SLL?i::tt)li?ilt‘ly Pogx;ltj&)‘ort De?l:?t;:l::nt Cl
Condition Condition Effect

Total 0.243 0.189 0.198 0.165 0.205 0.0424

Research, academia 0.238 0.190 0.220 0.148 0.205 0.0383

Public Institution 0.280 0.161 0.167 0.182 0.211 0.0419

Private construction, 0.203 0227 0.193 0.179 0.198 0.0410

design firm
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Table 5. Medium category indicator weights

Major Category Medium Category Weight Cl
Knowledge industry
capability 0.414
Industrial Industrial support
innovation e 0269 00228
condition
Knowledge resource 0317
potential
Logistics accessibility 0.262
Urban amenity Public transport 0330 00312
condition accessibility
Worker amenities 0.408
Site published price 0.283
Location o
suitability Site size and shape 0.267 0.0284
condition Conﬂlct' in the 0.450
surrounding area
Support of local 0.459
; government '
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Table 6. Small category indicator weights
Medium Category Minor Category Weight Cl
Knowledge industry density 0.507

Knowledge industry capability : : -
Knowledge industry growth potential 0.493

Accessibility to startup support

- A St 0.444
Industrial innovation Industrial support conditions facilities -
condition :
Access to corporate support services 0.556
) Human resources 0.534
Knowledge resource potential : -
Knowledge and technical resources 0.466
Logistics accessibility - - -
. o Urban railway accessibility 0.557
Public transport accessibility — -
Urban amenity Bus accessibility 0.443
condition Leisure and amusement facilities 0.342
Worker amenities Health/relax facilities 0.386 0.0235
Distribution of nimby facilities 0.271
Site published price - - -
i tahili Site size 0.545
Locgtlpn suitability Site size and shape : -
condition Site shape 0.455
Conflict in the surrounding area - - -
Policy support Support of local government - -
condition Support of central government - -
Regional development Promoting local economic value - -
effect Promote community value - -
Table 7. Minor category indicator weights
Major . . . . .
Medium Category Minor Category Weight Measurement Indicators Weight
Category
Number of knowledge manufacturers and services
o ) 0.018
within 10 minutes by car
Knowledge
industry density 0.051  Number of employees of knowledge manufacturers and 0017
service companies within 10 minutes by car
Number of technology ventures within 10 minutes by car  0.016
Knowledge 5-year growth rate in the number of knowledge
industry manufacturers and service providers within 10 minutes ~ 0.017
capability by car
Knowledge o '
. industry growth ~ 0.050 Five-year growth rate in the numberlof workers Qf
Industrial . knowledge manufacturers and service companies 0.016
: : potential . .
innovation within 10 minutes by car
condition

Five-year growth rate of number of technology ventures

within 10 minutes by car 0.016
Accessibility to .
Number of corporate support hubs, knowledge industry
startup support ~ 0.029 . L . 0.029
facilities centers, and incubators within 10 minutes by car
Industrial support Number of companies supporting companies such as
conditions Access to law, accounting, management, marketing, consulting, 0.020
corporate 0036 finance, insurance, etc. within 10 minutes by car
support services Number of convention centers and exhibition centers 0.017

within 10 minutes by car
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Major . . . . .
Category Medium Category Minor Category Weight Measurement Indicators Weight
Number of workable population within the average
hashee 0.020
H commuting time by local government
uman
resources 0.041  Number of graduate graduates or above in average
commuting time by local government (advanced 0.021
Industrial Knowledge workers)
?onr%/i?ig?wn reostc;LrJ]Eicael Number of applications and registrations of local
P intellectual property (patent, utility model, design, 0.012
Knowledge and trademark)
technical 0.036
resources University location or not within 10 minutes by car 0.012
Number of laboratories within 10 minutes by car 0.012
Logistics ) 0.050 Network distance with highway TG 0.025
accessibility ' Network distance with major main roads 0.025
. Subway station or not with in 10 minute walk 0.017
Urban railway 0.035 : : : -
. accessibility : Walking distance with subway station 0018
Public transport (within 10 minutes walk) '
accessibility : :
. Number of bus stops in 10 minute walk 0.014
Bus accessibility  0.028 — -
Number of routes from bus stops within 10 minute walk  0.014
Number of cultural and artistic facilities
Urban amenity Leisure and (exhibition halls, art museums, museums, theaters, 0.018
condition amusement 0026 theaters, etc.) within 10 minutes by car
facilities Number of shopping facilities (general merchandise 0013
sales) within 10 minutes by car ‘
Worker 1N(;lmber of rgedmal facilities (hospitals/clinics) within 0.010
amenities minutes by car
H?cgl;[m{iriax 0.030  Number of sports facilities (field track, daily sports 0.010
facilities, etc.) within 10 minutes by car '
Number of parks within 10 minutes' walk 0.010
Distribution of 0021 Number of environmental infrastructure within 0021
nimby facilities ' 10 minutes by car :
Site E?igléShed 0.026  Published price per square meter of site 0.056
Location Site size and Site size 0.029 Sitesize 0.029
suitability shape Site shape 0.024  Formation or not of the site 0.024
condition Conflict in the Area of exclusive residential area within 700 m 0.044
surrounding - 0.089  pistribution of elementary school entrance within 0.045
area 100 m distance :
Sunport of local Compliance with local government industrial policy
. bp - 0.076  strategies (financial, tax, financial, infrastructure 0.076
Policy support ~ government support, etc.)
condition
Support of central i 0.089 Conformity with central government's industrial policy 0,089
government ' strategy '
Regional industrial production and value-added effects
(rate of growth compared to regional production and 0.039
. value added)
Promoting local i 0112
_ economic value : Job creation effects in regions (growth rate compared 0.040
Regional to regional population) '
development , ) . o .
effect National or industrial complex within 10 minutes by car ~ 0.032
Regional industrial structure improvement 0.031
Promote
community - 0.093  Improvement of regional innovation capability 0.032
value

Improvement of local living and settlement environment ~ 0.031
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