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Abstract

The purpose of this study is to analyze planning factors reflecting the specific characteristics of industrial facilities and to propose effective

evaluation indicators to ensure eco-friendliness throughout the life cycle of these facilities. For the research method, a survey was

conducted on 301 individuals, including manufacturing workers and the general public, to investigate perceptions of eco-friendliness and the

importance of evaluation items within the Green Standard for Energy and Environmental Design (G-SEED). The collected data were

statistically processed using SPSS for descriptive statistics, mean comparison, correlation, and regression analysis. The results revealed a

perception that while industrial facilities have a high impact on environmental pollution, their level of environmental consideration is very

low, leading to a high demand for the establishment of separate certification standards for industrial facilities. In particular, 'Materials and

Resources' and 'Maintenance' were identified as core areas. By selecting key influencing factors for each category—such as the ecological

value of the site, solar control planning, and the installation of resource storage facilities—this study provides a theoretical basis for

developing future eco-friendly certification indicators for industrial facilities

FINE A7 H 54, THAA, ABAA, HANZASA L, Hlad
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Table 1. Research on eco-friendly industrial facilities

Author Key Words Key Focus
Environmental Assessed the physical environment
JM. of two factories and workers’

Performance Evaluation,

Park, Factory Workspace subjective  responses; suggested

et al. POE, Subjective planning  strategies to  improve

(1992) Res ’onse) workplace  conditions and  work
P performance.

SH Environmentally Friendly, | Proposed a classification framework

R’yu' Factory, Architectural and derived planning elements and

detailed criteria for environmentally

Planning, Classification
(2009) friendly design of factory facilities.

System, Design Factor

Derived  energy-saving  strategies
based on environmental characteristics
of  factory  buildings;  proposed
integrated measures to reduce total

EG Factory Building,

Lee Energy Saving

(012) Strategies, Total Energy
Consumption, EnergyPlu

energy use.
Y. Ens\t/;gnnéfguigfg:?dly Compared work-environment
Choi, b > ployecs, conditions according to the presence

Work environment,
et al. Interior space.
(2011) Satisfaction

or absence of environmentally
friendly systems in factories.

G.R. o Quantitatively analyzed energy-use
Kim, ?;cllging E&l‘;rgy, patterns and consumption in factory
et al. ¥, gy buildings; compared results against

(2014) Simulation, Field survey energy-saving design criteria.

Cost-optimal model, .
HY. Genetic Algorithm(GA), Developed a cost-optimal model

: ) that combines multiple
2(2](;? 5) ég?siglﬁféiiogosgl];ric)’ energy-saving strategies while
building 4 minimizing life-cycle cost (LCC).

Analyzed the application of an
Energy Management System (EMS)
and a Factory Energy Management
System (FEMS); discussed
implications  for  future factory
energy management.

B.S. Factory, Energy Saving
Seong | and Maintenance,
(2020) | FEMS,
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Table 2. General characteristics of investigators(N=301)

N(%)
. Industrial facility workers 100(33.2)

Occupation .

Other occupations 201(66.8)

Male 177(58.8)
Sex

Female 124(41.2)

20’s 66(21.9)

30’s 75(24.9)
Age

40’s 79(26.2)

over 50’s 81(26.9)

High school graduation 61(20.3)
Education  College graduation 217(72.1)

Graduate school or higher 23(7.6)

The Seoul Metropolitan Area 182(60.5)

Metropolitan  City excluding the 57(18.9)
Residence  Seoul metropolitan area :

City, County, District 44(14.6)

Town, Township, Neighborhood 18(6.0)
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Table 3. Descriptive statistics for the survey factors(N=301)

skewne kurtos Cronbach’

Min Max M SD s s a

(A) Interest in
environmental 1.00 5.00 3.60 0.74 -0.014 0.256
issues

(B) i‘é‘ﬁﬁg‘;ﬁm{g’vel 200 5.00 4.15 075 -0.544 -0.178

(C) Environmental o, 500 413 061 -0.338 0.751
pollution impact

(D) Environmental 55 500 241 0.82 0.297 -0.217
consideration

(E) G-SEED 1.00
awareness

(F) G-SEED
Importance

(G) Industrial

Facility
Certification 1.00 5.00 4.13 0.79 -0.811 0.947

Needs
(H) Distribution of

industrial
facilities around 1.00 5.00 2.66 0.99 0.255 -0.609

residential areas

(I) Land Use and
Transportation

(J) Energy and
Environmental ~ 4.38 10.00 7.77 1.43 -0.378 -0.797  .951

5.00 2.32 1.00 0.326 -0.687

1.00 5.00 4.06 0.80 -0.980 1.868

3.83 10.00 7.32 1.27 -0.086 -0.577  .865

Pollution
(i) Materials and 4 09 10.00 7.87 1.45 -0.321 -0.800 961
esources
(L) Water eycle 5 55 1600 764 152 -0422 -0.185 928
management

(M) Maintenance 4.25 10.00 7.66 1.46 -0.196 -0.810  .934

(N) Ecological 3.50 10.00 7.57 1.46 -0.192 -0.741 944
environment

(O) Indoor

g 4.00 10.00 7.84 1.41 -0.361 -0.658  .952
environment
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Table 4. Average comparison of pollution levels around
industrial facilities (B)(N=301)

M SD  Scheffe t or F p
Occ Industrial facility 3.95 0.78

upati workers 3360 001
on Other occupations  4.25 0.71
Male 4.05 0.75
Sex Female 431 0.72 -3.012  .003
High school
Edu graduation 400 071 a

cati College graduation 4.12 0.77 ab 3.154 025
on Gradua}tlg school or 4.61 0.58 b

igher
a,b : Scheffes post-hoc analysis; Groups with the same letter are
not significantly different at a=.05

() FPAA0] S ool PAE dEF=02] Fanlw

THANAEC] AL mAEe Y¥FES AYTE
(p=.000), A3H(p=.004), #FA(p=.030)l A 9]?:5} 2ol 7}
bt AgTFES gukIM=4.22)°o] AxY FTAA
M=3.99)1R}, F4ELE A=M=4.25)7} FAHM= 404)EE} &
Aol A BF A A7t =4 vt A
FAE AR A3 F3E 27t /it

OE
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Table 5. Average comparison of environmental pollution
impacts caused by industrial facilities(C)

M SD  Scheffe t or F p
Occupa Industrial facility workers3.94 0.60

tion+ Other occupations ~ 4.22  0.59 3813000
Male 4.04 0.58
Sext Female 425 0.63 2943 004
The Seoul Metropolitan 4 19 - .58
€a
Metropolitan City
Reside  excluding the Seoul 3.96 0.73 3.029 030

nce metropolitan area
City, County, District 4.18 0.50

Town, Township,
Neighborhood 3.89 0.5
T Variances are not homogeneous

(3 FHFAIEe] Al gt v =D)Y Hevla

TUAEel A Wiy AZE AEE=017, AFA
(p=.016)1A F<Jgt zel7t A= Aoz YEebygth 4E
L FAM=2.507} JAM=2.2"E}, AFA= FEH o]
IM=2.637} A&, AA, A7U(FEDM=2291R} F4
Aol 374 el A A7 =A YErsTh

Table 6. Average comparison of environmental considerations
of industrial facilities (D)

M SD Scheffe t or F p

Male 250 083
Sex Female 227 0.78 2:406 017

The Seoul Metropolitan Area2.29 0.82 a

Metropolitan City excluding
Reside the Seoul metropolitan area 263 079 b
nece City, County, District  2.59 0.79 ab
Town, Township,
Neighborhood 244 0.78 ab
a,b : Scheffes post-hoc analysis; Groups with the same letter are
not significantly different at a=.05

3.486 .016

(@) G-SEEDell thgt JA=BE)e] Hinla

A738H7 54 wmE ¢ vlue ted 2ol uE
5o G-SEED 1A o F= d=th(p=.004)A Fefzt 2t
o7} = ALE YEha, 50t o] M=2.63)°] 40di
M=2.13)2t} G-SEED 1A= AFR7} #=A et

Table 7. Average comparison for G-SEED awareness (E)

M SD Scheffe tor F p

20 226 106  ab
30 225 113 ab
AgeT s 213 087 a 4710004

over 50’s 2.63 0.89 b

1T Variances are not homogeneous
a,b : Scheffes post-hoc analysis; Groups with the same letter are
not significantly different at a=.05

() G-SEED7} 3187 A& nXe FaxF) FHoHln
G-SEED7} %1374 dEdde Fa& AY7E((p=.009),
/4 98(p=.00D), 8= (p=.040)o4 F2Jg Zol7t Y& AR
et AT gukdM=4.14)0] A=xYH FAA
M=3.89) Rt} A Ax(M=4.23)7} FAM=3.94)R T},

F89g2 1F0]3HM=4.93)7} tEM=4.05)E} G-SEED7}
A8 A% WA 2 A7 A Ve

Table 8. Average comparison for G-SEED importance (F)

M SD  Scheffe t or F p

Industrial facility 389 0.85

Oceupa workers 2630 .009
HON " Other occupations  4.14 076
Male 394 0.84
Sex 3218 .001
Female 423 0.70

High school graduation 4.93 0.87

Educati  College graduation 4.05 0.78
on

2.812 .040

Graduate school or
higher 439 0.66 ab

a,b : Scheffes post-hoc analysis; Groups with the same letter are
not significantly different at a=.05

Jud

(6) G-SEED U] EARE /i BawG)o) tjek )
G-SEED Y ZiA4el ojd AY Bas: 4
TRp=005), AEP=00DNA feld o7t Y= Ao
= et A9 TEe QulM=422)0] Ax FAA
M=3.95)2c}, A8 AHFM=4.3D7} FAM=4.00)Ec}
G-SEED U ZglA4le] /e "aws} w7 depsh

SRS
o M E

Table 9. Average comparison of industrial facility needs within
G-SEED (G)

M SD Scheffe t or F p

Industrial facility 395 074

Occupati .
workers 2.823 .005
on Other occupations 4.22  0.79
Male 4.00 0.81
Sex -3.474 .001
Female 431 0.71
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facilities around residential areas (H)

Table 10. Average comparison of distribution of industrial

M SD Scheffe t or F
Industrial facility
: 3.03  0.96
Occupat
cupati workers 4.681
on Other occupations 2.48 0.95
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AZBAL
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d 2 H(r=.495), A&7 (r=.492)
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FAE(AT=297), TAANAE 8 S9A=E (B)(r 356) 4
AR A FAHoH FF=(C)r=383), EXo]& H
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W, CFPAde 87 migl=’ 7 G-SEEDe 8
S(r=-114) 2 /ML BT (=-217% F()o AAAAS
B ol @A FdAAel AL wHdE A=I)
utha QA8 42, G-SEEDS} 2& A= A9 F4
A FAAA HE—A G-SEED 712 ®aALe @7sw
Ao & 4 ok

ARHO R ZAASEL G-SEEDE ©=d 37 Al
7F old, X&AH FJAAE R3] g AAFHQA
gGoz 4sta gk oo, &F G-SEED Ul U

Z

35 AP gl hF 817184

£O0E e FBAL Bt ol TYAMY =53 B AT FF GSEED U FUAA PR AR
WA el A "o, A aedt e A5 Ede < fgted dEFS AT AxE Wt AdFAAA} 9
A4 AR ANF T 95 MM Fee AyHL, FAHNOE foNd F2 JPUAAE
Table 11. Correlation analysis
A B C D E F G H I J K L M N (0]
A 1.000
B .293"" 1.000
C .151" 505" 1.000
D -.064 -.363"" -.385"" 1.000
E .354™ .085 .021 112 1.000
F 314" 296" 273" -.114" .038 1.000
G 297" 356" 383" -217" .031  .688" 1.000
H 139"  .056 .010 -.015 127 -.080 .090  1.000
I 240" 437" 369" -248™" -.029 463" 512" .027 1.000
J 215" 406" 345" -233"" -036 495" 547" -.004 795" 1.000
K .192* 411" 368" -250"" -.031  .500" .600"" -.001  .772" .867 " 1.000
L 204" 360" 277" -.141" -066 436" 498" -018 765" .796 " .797 " 1.000
M 231" 407" 368" -.195" .043 541" 566" -.023 745" 794 ** 833 7t .814 ** 1.000
N 222" 422" 3527 -238 000  .458™* .B29** 034 732 778 ** 797 v 766 " .839 ** 1.000
o .176" .348™ 272" -214™ -052 492" 503" -061 731 ** 805" .834 ™ 794 " 860 ™ .789 ™ 1.000

A: Interest in environmental issues

G-SEED awareness

F: G-SEED Importance
around residential areas
cycle management
* p<.05, **p<.01, ***p<.001

I: Land Use and Transportation
M: Maintenance N: Ecological environment

B: Surrounding pollution level

C: Environmental pollution impact D: Environmental consideration E:
G: Need for development of industrial facility certification H: Distribution of industrial facilities
J: Energy and Environmental Pollution K: Materials and Resources L: Water
O: Indoor environment
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Table 12. Analysis of influencing factors in land use and
transportation (1)

B SE B t p

(Constant) 703 277 2.534 .012
Ecological Value of the Existing Site  .244 .042 .2765.863<.001
Avoid excessive underground 119 045 .1342.658 .008

development

Minimizing earthwork and cut-fill 078 046 0891.721 086
volume

Validity of Measures for Preventing
Interference in  Rights to  Enjoy .127 .046 .1322.733 .007
Sunlight

Proximity of Public Transportation 191 .036 .2365.284<.001
Installation of bicycle parking lot 155 .031 .2014.973<.001
F(p)=104.689(.000), R*(adjR*)=.681(.675), d(d,)=1.900(1.852)

d(d): Durbin-Watson’s auto-correlation coefficient(upper critical limit)

qUA % FHFHE HutH FaTo wX& FFF
g o3 ARA A3 A Hs HH3Hp<05), =9
AR Hep.05), A4 AUAL 71e A-&(p<.05),
LEZ HIE A% EAHEAY AESFTA(PL05), Fel
A A7e 9% dAEE AE FHE05)2 ovA 9
g A Fa= Fogt YFE FE o=
etttk A ds HAsKB=11D, ZHUA dek
(B=125), A& AUAY 7|&e] HLB=230), LE3F
3 EAEAY] AHE FA(B=23D, WHAAA
S A EE AY FHB=270)°] E&FE ol

A g BHeH Hekd FaETF HoAH, o]
7 oz R A Avd FaxE st
8L 80.4%(adjR*=.798)0ITk. o] HZFS
ArzA AF FH(B=.270), Aex ANURY 7&2 F&(
=238), LEF BRI E A% EAEHY A8 FR(8=.237),
ZHoA HeK(p=119), A d5 FHAsKE=100) <
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Table 13. Analysis of influencing factors in the energy and
environmental pollution (J)

B SE B t p

(Constant) 022 254 .087 .930
Optimize energy performance 111 .050 .1002.204 .028
TAB and commissioning -.015 .051 -.013 -.289 .773

Energy monitoring and management 087 051 0871694 091
support device ’ ’ ’ ’ ’

Lighting energy saving 125 .047 .1192.656 .008
Use of new and renewable energy -.022 .051 -.024 -.437 .662

Application of Low  Carbon Energy 53, (58 2383.928<.001
Source Technology . . . . .

Prohibition of Use of Particular

Materials for Protection of Ozone Layer 231 .048 .2374.800<.001

Establishing a solar control plan to save 270

cooling energy .045 .2705.943<.001

F(p)=149.379(.000),  R*(adjR*)=804(.798),  d(d,)=1.926(1.866)

d(dp): Durbin-Watson’s auto-correlation coefficient(upper critical limit)

44  Journal of the Architectural Institute of Korea Vol.42 No.8 (Serial No.454) August 2026



= )2 o) m e,
@ AR 9 AY 2R Huby ZQwo] v]X= g
AA B4

As & Y she8cle] Als E A HAdtd F8 %
of mX&= @l st I ARAE HAAsHAT

A5 =D 2AY AWkE FQ =9 Durbin-Watson A4+
1.926 0.2 A7)do] glo]l 59(d,~1.852)°]™, VIF A
= 3.736~5.7222 TF 10 v|weE =HWHESF I UFTF
Ado] glem= IARAS Ao ddstt

AR 2 Y Add Fe %o v G fig o
FIAEA A3 Aesh A AHEE<0D), ALdEE A
A AH(pL09), FalEE A7 AA L] AFE(pL.05), A1
AZAA 2 HE HE&(p<05), ATE7HsAYe] BAAA
AAEKODE As 2 Ad AR Faso Fo3 I
S Fv AoE YERT. AvA Ao AHE(B=138),
ALdeg Ao AFR(B=112), - Ed AL A A+
£(B=.165), ZMAZAAY] AL H&B=13D, AZE&7t
5 Ao RAANE HXB=347)7} ESFE A5 2 A
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Table 14. Analysis of the influencing factors of materials and
resources (K)

B SE B t p
(Constant) 239 221 1.080 .281

Use of The Environmental Product
Declaration (Epd) 078 .061 .074 1.273 204

Use of low-carbon materials 138 .061 .136 2.251 .025
Use of Recycled Materials 112 .055 117 2.019 .044
Use of materials that reduce hazardous

165 .053 .167 3.130 .002
substances

Application rate of green building materials .131 .050 .136 2.640 .009
Storage facilities for recyclable resources .347 .048 .356 7.301<.001
F(p)=104.689(.000), R*(adjR*)=.681(.675), d(d,)=1.926(1.852)

d(d): Durbin-Watson’s auto-correlation coefficient(upper critical limit)

4) =8 By B2 Awkd Famwd vAs IF

rr

E3 Ay g 8clo] E5E FAY ANEEH TR T o
v A= Gl sty tFI AR S HAEE .
=43 Ay #A¥bd 28 % 9] Durbin-Watson A=

201002 #A7ddo] flol 5H(d,~1.838)°]H, VIF A<

rE

|05, AE 7171 AR&P<0%), & AHEEF EYEE
(P09 S Ay Mty Faxdd Fo% &= F

Aoz eyt Bledg(B=146), Hl= 9 FEA3
o] &(B=.264), d+q 717] AHE(B=.247), & AETF =
YE " ([B=323)°] &5 =< ¥ Avd Fa857
FoHAH, ol WUt v dy Ay Fox
[ake AMEe 83.6%(adjR*=.834)°1th. & AHEH mY

4 e

E19(8=333), A8 7]7] A8(p=264), HE Z FEX
3l 0] 8(B=.262), N1EHRT(8=.146) o2 B+ &
Aukd a5 IS F= ZAOZ YENGTHTable 15).
oje}go] B3 #Ag HE

gL

XN

[e)
=5 283 ALY AR

Fae s,

Aol HE
l

2] AA FSFo

Table 15. Analysis of factors influencing water cycle
management (L)

B SE p t p

(Constant) 304 .199 1.530 .127
Rainwater Management 146 .047 .145 3.123 .002
Use of Rainwater and Ground Water Runoff .264 .053 .262 4.998<.001
Use of Water-Saving Equipment 247 .041 .264 6.103<.001
Water usage monitoring 323 .041 .333 7.946<.001

F(p)=378.365(.000), R*(adjR*)=.836(.834), d(d,)=2.010(1.838)
d(dp): Durbin-Watson’s auto-correlation coefficient(upper critical limit)
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Table 16. Analysis of the influencing factors of maintenance (M)

B SE § t p

(Constant) 214 198 1.081 .281

Environmental —management plan for 261

: ; .043 .256 6.054<.001
construction sites

Provision of Operation and Maintenance 165
Documents and Manuals :
Dust generation suppression 154 .043 .157 3.603<.001

Provision of information related to G-SEED .396 .042 .418 9.528<.001

.045 .166 3.658<.001

F(p)=383.610(.000), R*(adjR*)=838(836), d(d,)=2.019(1.838)

d(d): Durbin-Watson’s auto-correlation coefficient(upper critical limit)
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Table 17. Analysis of the influencing factors of the ecological
environment (N)

B SE B t p

(Constant) .030 212 .144 886
Linked green axis 190 .054 .185 3.550<.001
Natural ground green space ratio 233 .054 .226 4.297<.001
Ecological area ratio 266 .051 .255 5.231<.001
Biotope composition 305 .045 .313 6.806<.001

F(p)=338.156(.000),  R*(adjR*)=820(818), d(d,)=1.945(1.838)

d(d): Durbin-Watson’s auto-correlation coefficient(upper critical limit)

(7 AUBA TR Ahkd S5 v JAA; 24

AU skglaclol AU Hukd Famd HX
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Table 18. Analysis of the influencing factors of the indoor
environment (O)

B SE B t p

(Constant) 214227 942 347

Low-emission  indoor air  pollutant 089 052

.089 1.707 .089
products

Ensuring natural ventilation performance .110 .054 .104 2.035 .043

Design of external air supply and 069 057

exhaust ports .070 1.208 .228

Carbon dioxide monitoring  system 072 046

operation and ventilation rate assessment 076 1.560 .120

Installation Level of Automatic
Temperature Control Device 350 048 365 7.349<.001
Creating a dedicated rest area 288 .044 .290 6.491<.001

F(p)=210.902(.000),  R*(adjR*)=811(.808), d(d,)=2.033(1.852)

d(dp): Durbin-Watson’s auto-correlation coefficient(upper critical limit)
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