KIEAE Journal, Vol. 23, No. 1, Feb, 2023, pp.37-44. M) Check for updates

KIEAE Journal

Korea Institute of Ecological Architecture and Environment

WENBY PEAY L0l AIYE L] 22Ul AR 29l

Decision-making Factors in Facility Remodeling Implemented in the First Year of the Eco-factory
Construction Project

= o
A A}k o 8] 3pA o sk . Who Gk
Sang-Kyu Jeong*  Ha-Seo-Young Min** -+ Yong-Un Ban***
* Main author, Professor, Dept. of Smart Eco-Industrial Convergence, Chungbuk National Univ., South Korea (neoshaky@chungbuk.ac.kr)

** Coauthor, Researcher, Policy Coordination Team, Chungbuk Carbon Neutrality support Center, South Korea (mgh3340@naver.com)
*** Corresponding author, Professor, Dept. of Urban Engineering, Chungbuk National Univ., South Korea (byubyu@chungbuk.ac.kr)

ABSTRACT KEYWORD

Purpose: This study explored factors to be considered when making decisions in the process of remodeling the “HEi32&
.. . . . . . . [ M (=
existing factory into an eco-factory. Method: This study listed the main production items, remodeled facilities, and /E\i!ljl EEOJSL H(SNA)
reduction targets of 99 factories that first supported by the government in 2020, and analyzed their relationships Olﬁﬁ;-ro OIT'__ B
through social network analysis (SNA). Result: This study found that the support for facility remodeling was — etA=al 2z
concentrated on the manufacturers of ‘Fabricated metal products’, ‘machinery’, ‘automobile’, and ‘rubber and
plastic’ related items, which have strong tendencies to emit greenhouse gases. It was calculated that the direct and ~ Eco-factory
Lq . el . . . . ,  Facility Remodeling
indirect influence of facilities related to greenhouse gas emission control such as ‘air compressor’and ‘duct . .
. o ) . . . . Social Network Analysis (SNA)
among remodeling facilities was very strong. The reduction targets through facility remodeling were investigated  Decision-making Factor
as fine dust, hazardous chemicals, greenhouse gas, and waste. Among them, reduction of greenhouse gases was  Carbon-neutral Policy
found to be the target with the greatest expected effect, followed by reduction of fine dust. It can be seen that in
accordance with the carbon-neutral policy pursued by the government. the projects for factory remodeling first
promoted by the government in 2020 were focused on controlling greenhouse gases and reducing fine dust. On the ~ Received Dec. 27, 2022
. el . . Final revision received Jan. 11, 2023
other hand, it was found that the facilities to reduce hazardous chemicals and waste, which are not factors that Accepted Jan. 16, 2023
directly affect the climate change, had relatively low centrality. Therefore, it is necessary to expand and develop
facilities that can improve environmental and economic efficiencies by actively controlling or recycling various
by-products and wastes.
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B3 4= Qlet. ok AFE 2310 %’8%0] QE THAFTAY £
Table 1. Items classified by type from the collected data

Main products (p) Remodeled facilities (f) Reduction target (r)

f Fiber laser welding machine
f Powder spray

f Foreign material detector

f Dryer

f Air compressor

f Cooler/ Freezer

f Air conditioner

p_Primary metal
p_Rubber and plastic products
p_Fabricated metal products

Machine . . . -
P ry. . f Air pollution prevention facility
p_Non-metallic mineral products . .

. f Gas boiler .
p_Textile products = r_Fine dust
- f Motor ~ .
p_Grocery £ Pive r_Hazardous Chemicals
p_Automobile ik r GHG
. . f Duct

p_Electrical equipment T . r Waste

Electronic parts fLAir curtain
P_ P f Air tank

p_Paper products f Heat exchanger

Cokes and =
P f Exhaust facility
refined petroleum products = . .
. f Electric melting furnace
p_Chemicals .

f Electric wire

f Dust collector

f Wastewater treatment facility
f Waste coolant refiner
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Fig. 1. Main products produced in the factory under investigation
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Fig. 2. Remodelled facilities in the factory under investigation S
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+#fair_pollution prevention facility
‘p_chericals __ /f_motor —Af heat exchanger
7 1f_dust collector

\ ! LN 7f_waste coolant refiner
“pcokes and refined petroleum products
pelectronic parts f
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Fig. 5. The result of visualizing the centralities
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Table 2. Results of SNA centrality analysis by factor
Centrality
Group Factors Harmonic
Degree Betweenness Closeness
p_automobile *10 *8.08 *22
p_chemicals 6 0.22 19.83
p_cokes and refined petroleum products 5 0.34 19.33
p_electrical equipment 5 0 19.17
Mai duct p_electronic parts 5 0.71 19.17
am procucts p_fabricated metal products 8 5.21 21
® p_grocery 6 *9.01 20
p_machinery *11 *8.81 *22.5
p_non-metallic mineral products 4 0 18.67
p_paper products 6 0.22 19.83
p_primary metal 6 1.12 20
p_rubber and plastic products *11 5.46 *22.5
p_textile products 4 0.33 18.67
f air compressor *22 *48.03 28%*
f air conditioner 6 1.69 20
f air curtain 3 0 18
f air pollution prevention facility 6 0.45 19.83
f cooler/ freezer 8 2.14 20.83
f dryer 7 0.17 20.50
f duct *19 *30.11 *26.50
f dust collector *9 *3.19 *21.33
Remodelled facilities f electric melting furnace 4 0 19
) f electric wire 6 0 19.67
f fiber laser welding machine 4 0.25 18.67
f foreign material detector 2 0 15.17
f gas boiler 3 0 18.17
f heat exchanger 8 1.49 20.83
f motor 6 0.38 19.83
f pipe 7 0.4 20.17
f waste coolant refiner 4 0.14 17.50
f wastewater treatment facility 5 0 19.33
r_fine dust *30 *121.97 *32
Reduction targets r ghg *31 *143.84 *32.5
(r) r_hazardous chemicals 16 25.05 25
r_waste *17 *48.22 *25.5
Note: An asterisk(*) indicates a value that falls within the top three.
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