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1) BlackRock, Inc. (2022). Larry Fink's 2021 letter to CEOs: the power of capitalism.
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A&F5AE Rl 7199 Asld AYe og & gyt 719e ESG
Aol A=Hog Fofsfjof gt ESG(EAE, A3l 2ui+x) Aol 34
Aeka} AHEd W 7he] BAE Zwglo] 7FSo] AElH AA @ A% 7]
S 9FE AckHAWY, 2022). ESGEH, A3l Auitx) G 7Y
M9 BAE KRX300 142 74 8L FH02 R4S 54 71450
ESGR4E of¥/ Fgote F Wl 7199 s JFE uALAE
olsfist=tl 71e1gteh(elRIAl, A4, 2020)
seoc\"dary Pressure P°i'7ts
\.“ment Policie.s
q:egu\alory Ris/r'sa
%
Assess Impact of @%
Transformational 2z
Forces on Q.
Competitive Strategy e
and Business Model
[A2% 2-1] VUCA MAMIM SHUH22| Sl ¢
Z2: “Net Zero Business Models” Winning in the Global Net Zero Economy (2022),
Jojn M. & Mark V. C.

5&7190] ESGR4E HIFHoR St o] F2W FAY Bl
A2 dd= vE F Adee AR, MY, AF, 202D, &
49 AP 7190l i wiEe Foln B3 JaiHd AP 278 §
s 229 APFlA 714e] ofnmx|et lAeo] JWAHAL, o= AAH Fel
719 &= e (gAeh AATE, 202D

2) KRX300 #&= : KRXAEA = =7{diao] 48 Ade dides AaAge] fes BoF

= Ae
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No/Partial Full Emissions Full Emissions and

Full Emissions and

Emissions Disclosure? Reduction Targets Reduction Targets
Disclosure! (Scope 1, 2, and 3) Disclosure® > 4% per Year®

91 O/ (most companies require

o > 6 to 9% GHG reduction

of companies have not set targets per year)

aligned with the Paris Agreement.

Note: '‘Gompanies that do not disclose emissions data or disclose only (parts of) Scope 1 and/or 2 emissions;
2Companies that fully disclose Scope 1+2+3 emissions; *Companies that fully disclose all emissions, AND had
an emission reduction target in 2019; “Companies that fully disclose all emissions, had an emission reduction
target in 2019, AND reduced emissions 2018 vs. 2019 by > 4%.

[ 2-2] 91%2| 7|20] Ol m2|PH SHY

H4zd Aol 71950 A4 AL 45 olFeRAE AAHL
2 43T 4 A0ABA, A%, 49, 2020). FAFHE 7o) SavjE
S Zol1 #7 WA AAe G s wo] A 4] AR
Faol Age MAGEAT, 024, 279, 2020). 7199 ESGHE] %
A g AReE, A, AGAT FEe 1A A7k Aol et QA
oEE ATHHAAS. 2022). 7199 7, A8, AWlEE ZWe] ESGH
W7} AT ABeAE P f AolgThEeS, vz, 2021)

3) “Net Zero Business Models” Winning in the Global Net Zero Economy (2022), Jojn
Montgomery. & Mark Van Clieaf

4) Boston Consulting Group based on Carbon Disclosure Project data and Refinitiv data from 2018
to 2020. (www.bcg.com)
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ol garA WA4UE, t7E37Dd 7HELE, 27 2 FHAE,

ARt b de] AFSHAR Azt T oA aest 7

— ry Energy —
Management System

Internet ﬁ
[oor Intranet -

— Man Machine Interface

Energy Demand Forecast
& Management Technology

[ Other system I

Factory Utility Integrated Management Platform
(23 2-15] 3FoR[H2A2H(FEMS) TEE

EX: AutEA R A F X (www.smart—factory.kr) 2 et EEH 5] (www.ksa.or.kr)
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Lo £ ofun Agere] 43.50% HES AAsls xS Bol 4vlel
L 907, ARE, A6, st Br A W ME3EF 5 FHoRE
=glo] #H4kE Aolet dlEHct Telm JlEo] A4 B AL BT 47
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AN g7)%0] 10~204 A5 FAA dokn & 4 ek

=

13) ERP : Enterprise Resource Planning
14) SCM : Supply Chain Management
15) Product Lifecycle Management

16) Customer Relationship Management
17) Human Machine Interface

18) Supervisory Control and Data Acquisition
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4 &, Hola](Load Management) A& a8xo=z Algs7] ¢
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2} ol eh (| A A 174, 2013).19)
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s 8|7} o] FoAAl HATH(IUAFA AT, 2013) F

2
A A FH(critical juncture)’ @S A5k AAAQD oY HES] B

9
I AT FES Aol 28T AS AFSTHER24, 2023). o] AARE 2
A7V AEERE G5 sk, olvA] A4 £ Slsl 71drEel 7
e ZAske olvrleayE] AA] Aste A4 27HE% do] Hdr
Uxaate] AL ofux]EeF AH# (energy conservation policy)olH, offd
2188 A (energy efficiency policy) 02 Z|AE 7% gt} oy Wit
z9, &9 & oA AH]X(energy service) AJ4Ee] Folaio|th

(Gillingham et al., 2009). 59| of4z] =2 H3}=Z DR, ESS, AvtEH[H
S et AntE OglE T7)E0] AET S| T Stk ARG A Q]

=
A% AAAY, 53] Maad Age 84A a4s pelsorit (013 A,

(AP, 2018). BHF2] ovAsavte] FAA Uz 49 w7t of|A]
AgES HARlelY Uzl 4AHE agdor wEsH she A9y AH
= ARRITHEAE, 2009). 714 THAE oA aed oHAAH|~9
& diF] AU FEYd He= 49 Aom, AFARe] dHl Fo| /MFoE,
714 oYz aed FE AFE FolA BoE(Jaffe et al, 2004), 1
ML A2 vz giAlE Fofl olFo1th(Kim & Heo, 2013) Hirst &
Brown(1990)2 oy x]e] mE&AZfe] digt w€gle] dEFO  AHofadl
(behavioral barrier)at F£39] #olf @ Ql(structural barrier) &2 JEStH A A]
skt

2 A7 of
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aHIA] ] thefiA ATE AZF (Levine et al., 1995; Jaffe et al., 2004;
Gillingham et al., 2009; Linares & Labandeira, 2010 ; IEA, 2010 ; Pollitt
& Shaorshadze, 2011).3F o]& AFE FASHH, oldA gl dizt A3t
gt ¥9le 7]&9] BHik(technology diffusion)o]l thet EA, A|AELAA
(market imperfections), 17te] AgtAQ1 tejdoz gt PFEHSE Ui
1, ol AYstd [& 2-1]7F 2o

[E 2-1] oHR|=E0f CHEt Zzte| ¢l
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A olZdl, sadEeE

Aux Fawe AAe oA A7zt wast Hzo H-97e A
Ao whFaviet 4449 17t % AUSFES @ LUNS PEE 9IS
Zlgst gl oiek duelde adoz, duAsae] Fagt 4
sl Wagle] Fas AR, 15 Lo fanedue s
7] glal 4re) ‘E‘OF‘%EE AASHE Qlmete] 7%, Aeko] Aol Wag A
oz B sk @ 3Ae AHA sto] FAEE] ohjet FuTo] A
2 A34Q ouAAY Bl B T 5 YEF U % AR
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5) Ardd o z|4ata]e] ARAY A

NI BAATA1)E IAFaTe] FAE 24, +5. A2, 77,
A2ACIEDS] AR BT, BRAAS FEE ZAAGL worsht
el =80l A, 7 ge] Bas AT JBadsh] sershs

olele MHom HEASS A oz Hol/eu
sol el ARG ge] net TR A LA
SN AR A ATE, 2013),

AQRE oUA] fage] A FAe et gol 97| fEoR A

A=
He Zer & 4 gl

AR, 2A7 oA ZREATE 27 2A7EE FEERE ASEH7] Sl6]
A 201090 == 0],200 2472 wjETFo] BAY o|A| o an|ge] g2
719 EE A= AASHH, 28" 2274 7ol 247 wiEFTt o
Uz ARgE] B ASsSRE Pttt & oS AS-ddste AkE,
U TAEAE A 712 2 SFFIA] TA7A 2] 58
v G ol Bt Ao et 2AVEAS] viEYE Ee oA e AHF
of 27& sy, 58E 24 veA Heisrt FibdEn

=4, Ed7HAs B2l § @857 LA 2AVEE wiEEe] &

g, 243 Had B AWL V2R et J19e LAlA wEAe)
Sl A
= 1=}

g o 190R A, Belsts AR o] FY]
Ede] Fdur Qrold AAAZBEY LUAY PEHBFS S HE
slgat g s18%S MEVNLNA AN 5 Q=S 58 shu k.

SaZ|GA H71he] oz 9] 71 —% St of

20) 27t~ FHEANE, www.gir.go.kr



Q] uAe) et e FYA]

g Rsts #79] o]t

=
N
e
1o
o,
o
1%
o
o
)
ol
ok
=)

>

)

)

A, oURF A" Hag A2 2ntESE ouAEEAa"de 5
St Abdolrh.(elv#]e]§ &a|ot A2l A2650]2). =ouAFH
719459 EMS #5288 A8stke SW¥ollA Monitoring System 5,

F&311, B835t1 %% A}omo o2 EMS =9 At dis] A=A

o ZAT 5 Gt YES Huke 2 Ut WP AN ok

oA, Z1delu Aol dish o #]olgel Het 2& I8 g A
of WA FRE FeAA P& H}‘l}ﬁa‘ T A=E AEe duRdd
A=g 29 SolH, " IHANDAE" 2] i
SHE ohe, ourEge=r 7o AA=ES gtEskal, wiEdA
Ao 22 e HetoA e digshr] 47 sh= Ae=m AR
A Qe AAeE AN A, AGENE 22 uAFYAE"E

o

Agsto], SaAE7IEY ARG ¥R =

(o]

N
£
N
N
1o
:‘old'
R

o AA, “Energy Supporter* ZGAIAL oY ARIIE E5) A7F o]
AgeFo] SHI~2ATORS] 430 ZAAZ7|YS R sho] ofuz]4H]9
AEE XA & grEgoz Aok 9t 71&d

01_1_31H

4%
AR AFRA LS Aol Seies HRol go| shrE sl Awolrh

oAGA), "dA ] AFgael thg AnAL AR Sauel ZHelA of
UALH] @8E Fr1H0 werst] 98, oA saE AA(@zE U
AL 2,000 TOE ol4) tharos duldgat ouzlolg 44, A 5
ARE $AsHE AE Adme] BoE ouzlolg wels 44 U dgd

o



wo] Byd Ag ouzgalat @] tis] mid 19 319714 oA
AHEAAD ] ket ]EZ]/\}OﬂA] At Aot}

oFFA, AFE 719 ArEAR] AqAEY ol disl] A Feofel

Sie 9o ALAo Fore AAT JAS deR xS
Aorstele welo] dolAd oluAAT Hg WAStE QAEHE Ageia,
A5 oA0LE Welsh ARAH et 209 A9 BEE Ao A2

ot aH7IdE3 AP Hsf AEE deofe F31 ol
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A 42 FHAGARIRN LY £Fa84
D) FZdA A E 29 84

iu}—E—iﬂﬂ AT AR HAARIEMS) &%
2|5 o] HQ Aol ot
9] -‘r)r%‘éfﬂr "3%—’ e A7 FRE o]F AotMyers et al., 1997),
M5 AEAARS SO 2zt 3}0“‘2“1 M2 T E
SAst o
(Gallagher, 1974), MIS9] 17|} A A"} AAE] ARRo] ke m|2]A] &
= A W4, AL ARG, MISo| tigh ik 59 47]9] MaEN HHAA

ﬂ
Wl
9_1[
X,
Mo
o
N
BN

goguy Bt aFet JRE ZAA HE F2 29 A
TH(Schewe, 1976), 1980 to]l So|otA], AF@Ato] WIZEEE =4 Wiz 5
2 xgs

v A7t SdstA AdEo] FHAAR 715B7E Aol AMEARE 2
L ofoltolE AJfetHA ARgAFY] WHEL O ARRA} EiEe] e A
(Lucas, 1972) o]%, AFgxte] wrEof] et S5t th(Bailey & Pearson,
1983), Ed, 240 AolA ATT SEe) By 3 NS sty
a1, (Ives & Olson(1984)¢t Baroudi & Orliowski, 1988)¢f oJafiA FAA
840l AZE A, Bailey & Pearson(1983)2] &A% 3971 &2 AHHA]
AR FP840 M4E AR HIUH 7]EY #ES st &9

o el Al RE(NAWRY, A8AG, 2AYD 0 Yiold Hu
A"l A AFoAe] Ed RS AASHTH(DeLone & Mclean,
2002). ©o] 23S ‘Delone & MclLean®] IS Success Model o]2tal s=]gt
o] BPL maEAA BFT} olHnPo] TAxlo] glo] =Ho] ors} st}
1] o;_gnq z%y_/\]/kal u}_,_E_,] q]a]%_/[\_ij\-] Z%y_/\]/kal /\]-Q_E 1:1:‘1 7]. x%
FobA] = 5 ARl AHCESHE, A=, 2002), FHA| AR O] ZTH
cognsel ARGl Yol AAH Felo] Ausel T MHOE X
A AOF Stot= A7 A7IH A ck(Kettinger & Lee, 1994), $H#H, Kaplan
& AEA ARA Bl T w0 AT Aol EA
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SHA el H|AS ZH SiFe AdFATEJABSCIDE Aotstt. Ao
et 2= AREH Xt 2F9] s W AGSH, 1A4SH, 7| YR
ZZAAZAT v RH S FE50] EgE ] Q) ol ARH SHA
EE A YH], o] fuke golEo] AgrojA 2-g5ty] wjRof AR
&=1to] AE gojuo] AT £ gloof B HAE JIAL UojA, AT
2 x| FAHES FESH] YA HEAIAHCS 9S8 Q3 SHA|EO
AR QoA 7 wo] &85 QIth(L. Jesus, Ridder, 2018).

2) 1509 o|AE FAI =4

[SOfA A FIAAR ol et H7h= PDCA Ato]2& 2th
PDCAE g3t 24L& 93] 718st Y&(Plan)S AAZ o]dstn(Do), ©]
Pt 8-S 7 L ZI(Check)ste] 7RAZE(Action)ot= FHFo|th(o]H
3}, 2016), 7]?4(P1an>01v1—t— oydz71e, FFAd 2 THE FHsie], 4
7t 23Do)lMe A wsTdT 1A, SataF, oux] AH|A-AE,
¢, A4, X}Hl 2 oouz]e] FulE AdPstar, I (Check)oll A=
CBUER, 53 2 B4, yRAAL 718 B, AxA] 9 qExaE

=
ot &, opxjeto g2 JAE-5(Action)S St

MN r-{o
R

CONTINUAL
IMPROVEMENT

m
ENERGY PLANNING

MANAGEMENT IMPLEMENTATION
EVI AND OPERATION

MONITORING,

MEASUREMENT

AND ANALYSIS
- CHECKING

INTERNAL AUDIT NONCONFORMITIES,
OF THE EnMS CORRECTION, CORRECTIVE
AND PREVENTIVE ACTION

[A3 2-19] ISO 50001 ZZAlA =&

E4: F=EEHI] KS A ISO 50001—2011 oq=4FA A=, (2011).
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723 KS A ISO 50001 @ 2011 oA HJAI A T2A~ [17
2-19] - AH8ARE ZS 8 Aol = PDCA W&S off [&
2-219} Zro] Aelsta 9t}

[E 2-2] o2 AHe| PDCA LHE

AT A AEE RS, ZAA AT A
Wl WA U Hue Adstel AmE DS ©

_4

RE g ag aelat oA AR, BES ARSE 9
A 9 AY 49

A A (Do) oz ARgel digt 49 2 A AL
U} FRE VFoR AuUAATE A=

7 (Check) A2 (Process)®t 1 99 2 8955 Monitoring, &

B3 AR

ANZAE-2] ATtet A F AR EMO)E AH
MAdshr] At &

E4: F=EEHI] KS A 1SO 50001—2011" oqA74FA A=, (2011).

KS A 1O 50001 #AelAE @489 9] @189 EE Bgo] o
o @ AUAAGALRY QTG © FEAAY BEABR FAE o]
oleh. E3] oJUAAGALE QPGS A Belw, [ 2-3]3 2ol
R A GA L] @t Aol FERRE T ¢Ror TN,

ARgeorL 257e] £+RF ARFHOR T,

[E 2-3] o] FF2| 27Aret

gEs | s S
Qurakg | duay
2989 | A9, 3Ided
B EETE IEEED & _
e, W @ g AT, oHA AE,

ofz71g] | oqA] 7] Factor, oldZ|e] HipA &, A &

T, Aol =23, A5 A 8]

ar, =1

=] st /\]-o]- 7_(17_:]/&3 RTUR =S ﬁaq o]M oA} A

Do Ae W e | BAY el exe] g el AT, 0111—111 o
L Rl E - ) o e e el

Monitoring, 583 &4, W&ol gk 71 Y
=z
sk By

Check Ad | R A REPl da A, AFEAG oY
A, % e
Aciion | AGAE | QurAIARY, AI9AETUE, AGAERS =9
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2008.020] A=ste], @A) 6871=0] Zrofstil Sl ISO 71&91H9e]
(TC33) 242 ovAdte] 4 L A BFHAIAE ASAHAHISO
50003), AZUISO 50015), oA T A AHE] SHRIFO Tigt o7
AZ(ISO 50002), A FAIA=FASO 50001) A D o 2] A 1}o]
F7HISO 500006), o217 GA A" o] Asf 7ho]EgtI(ISO 50004) 0= F
570e] 22 71 vt ot [27 2-20]

{ 10 50001
| ErMS GRARH 2R

L] 2l 150 50007

50 50004 e (iR ik |
EnhS -&lA| 710]EA ) . l L A] ARG Hj0jeer Hw HjE
IT‘ IS0 50006 }
Vv )

O] oA}

(I EAR e o |
3 EnPls 57 % EnPls
ALl gl 2R o=
éJ‘_| X TS HET] Blolaapor
V | %) R Wke) 2ha| EPE |
g4 4 2 i 3 ! S0 SO001E ARSEET]
. e s = W = | wh, MR AEDEA]
HH > IS0 B00IE MBY  ——— o1t szl thy

150 50003
ErMS At

Al ISiO] 2k
c‘]"‘"-"' 143

e . | M8 ST 20T
+ TS | =stad mi7} 2ha) =L
I | Hekg Tt Ee] AEe
ErMS 212 maa ] HA B PISE Y=
| 7RHd ChEH R

[23 2-20] oA BEAL™ 590 S5HF =

Z4]: 1SO, ISO/DIS 50004 - Energy management systems, 2014.

o] shtold, 1SO 50001 AAT ISO 500019 shF =4 TS fdstn
Aok S Sk=ro] ISO 50003(Q154HAD BEF7HEEC] digh Z2AE] &Y
=7to|t},

ol F4790 4FAL AFEL FWSHE 245 BT UL B
ol F471900] AL FAAIIT A% e AL olFid Wadt 9
A e mofste EAEolth(aldgs), 2017). EE 714e] ISO 50001=
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Aeisto 2 ofdA 7|23t thg W AHFH oS d&  glon, ol
ol Z19E°] v BEAEES Eolal H§E At Al A& 7hedt
&7 ol 71AF 4 = A= odo] UrHEAR, 2017). ESGEE0]
AH|IZHES] 3 9 ARSA o] Eol| 1l Sl olell 7199l ESGEE Ol
AHIZHES] 7199 9 olmx] Ao mAE dFn|H &xH|AHEC] AAE
A A gEE =9 5 de ATH Uk BAT S oy,
2023). ESCO gAlE°] AE7|&E aAor &8st 34 W oya] A
7S BYHYSt HEE Fol 3 2 AAEEONAY U] agds
SHAZ|I A& Thser ol|z] fElE Adstet] 7ot (ih AR
2014). =71 e el oz Aok Fas AY 58 F oshv=, olg ¥
7}0}71 kil fﬂ%@fﬂ B4 25 st AT S e ke BAS

oge] oA"Y Bste] gdaad dHet AYd+E 2 AF

AME LntESH]l F5E U SAAXRTIHY oA L= 3%

MR T A LF(FEMS)o] ehef#olal ga2og 7|sst=Ao et 29
A

]
of He gl " F7HE s, A2 714 AdE S84 A, A
] &, 9

I
QIR FaA 27 G QTR

=
She T J)el 4 9 QAlES AF

4@, 2021). ESS(Energy Storage System)2} FEMS(Facility Energy

Management System)= A5t 4§ #8710 Mg 85 Xdot= 1
Ada Alo] gugEer HE L8 o 7P £ J=AE £A6H,
A8 871 |z mede FTAZIEH Eeel 2 Ao=x ZdiEd

(0], 2020). & Wl oA A= RUE PSS WEsh=ETH AN EHE
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FEMSE Zgte] 29 ouxo] 84S ol #e) ek AAsta, of
Uz agste e B BT AARS FHAD 5 e Ak

HES AARIoHo] &5, 2014). AEO(Authorized Economic Operator) 13
g A8t Ho] mhe olWT 1 dFS BAs, Sdl, AR AU B

o] o] Il wifes FH(E7IA, 2022).
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(https://online.hbs.edu/blog/post/financial -performance—measures)

21) ST H2UA A 2kl (2020), AE AT} 7]




2) H]ARA A} A E2)

FEMS AJyte] T2 FEMS(AA 2 AH] ] A|AH) Aatof| gt gt
£ 5 Yrlele AL HATRA AHE2A, AAH g AREAF TEEL

2 WPtk ol thedt 2o WHOoR WE 4 9rk

A7 R 2AE FEMSE ALgote 490 9 olsiiAAzre wey
kol Mgl Aol g B4A HolHE ik fARS ARAL

& 4
A% BA WA HEe} o|E 7S EAste] Aade] A4T G4
o
=
7

4

ol JMtor F FaAE/GS FHOR TRNUABAALTLLS )
485 F4A2719E o2 £9a4d ICTS B8F ofuAn AL
o eqjo] Zolokd YW 718, UM, FH, A9 ARAYH ESG
Aol Tt uEse] mTE Ao FaAZAYS] B ATEA
sdo] AT nlAE 445 AFotua dr

22) SE Bl=Y2A AF 22kl (2023), HIAIE A AEEAYLAEEE)
(https://online.hbs.edu/blog/post/business—performance—measurement)
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o f40] gd AYATE PESH D] GAS A Bt
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o el T A 2To] AGATe HAE G oF WE ko] B
o ARAYI ESGRE ARIE ASSA,

2) AUATRANLE G FF F=

ko
P>
N
%9
o
X

7199 AT A 2= 0] o] gt FE2 oz
B 3-1] BHOILAZBIAAH(FEMS) 2TLS M

CE =3 F=
A4 495 A, FETe A9, FEMS oArEA#te] EA
ZEol oA wE Hmo AA, o] wel AYLA,
e 2R 4T ] ARAR] g A4
S CE UL ERE SRR R
A A el $H/TY @AY gAY A, Ae
g7 A, BSED, AT Do) g 2Aels B,
MXH o digh AHEEE ZAWAA T
B3 ool TR FEsK, W
Pelsie Fule] 23, Aolste Aulel &, BERHY 7
] =, A"l giet EQAS 5, ASHEHE 75,
Ag oAl it dF, A/54 Aseket At
qgq  AEAEC) BB, ATFAEC 4R,
=T Aeane was, A/Ane ASs
A4 Azdolafe] Bold, NAHAESl golg, Al A
A8 B/TE RA/SA, ouAe] pARe AN, 447
Monitoring
sAngEZe] Af, AW/ clEdelS B,
58 4eMg/AntEdE nREDe] 28 AATRHAAYL
A, AR A 2R SE Y, SRR/ AR5 24 st
~1d 22 A MATRAE B, Zedd AATHA
aqug CIERES We/AA, ovA et AR AA/F,
TN ny Az ae) B
HH delel 1A HE/SA, HolHAS AE/De e,
e oA HoleHo|2e] 5
Adel  oldA AHo| Wi A==, Hetol wa, FHIAe we
- 89 Oﬂlﬁ, F8 oUAAEEE drle] B,
Az +57% sads A
27 A ETF egelwel Fa 4 A AEANLg B,

A4
HE quz a&/dd AEHe Feo +Aed
=
2

mod /AT A, AP/ AEERA, I/ L
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Afast ouAwe ALl A
A, oA o] BRAGS et SO LGass ATstel, oy
BINABE FE-0 Bag e EReR, Aast oyl

£Ho] 2R B, HEA T A 249k ANFHQl HHA AR H

lz
=
ko
-
N
e
ko
=
et
gﬁ
o
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Y
H-l

2 Aol A7) Aol iz Asme] 74 2
e FHe 487120 e vt glel 150 7] XA
29 297122 PDCA Aol2 £971%e 71202 k. PDCAL of
2248 98] 7185 W Plane AAR olAskn(Do), olWT HEL B
9 $el(Check)stel HARS (A0S BAE Awo] Tpgolch(e]53), 2016)

o) £AZ MoR s, AntEYT AUABYNLDEMS FAAZ

&5
34X
w3

T UATYAAREMS) FRFS EHE FAAXTG BAATL A
Sh= @4 RE 1SO 75ke] gf=or 79, 4
< TEAUHEAY, 2018). AEHo=R, 2 AFA

P(Plan,”7]%}), D(Do, A, C(Check,4), A(Action,Z2])o] o] F4 Y
@A 2] Fgdael ot IdFe mAEAY 24e Sl T8l

|
AP A L] 2de At F=e M-S AAst] AAstaAt, (19 3-1]
S

3 ge drmge Astdrt
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A2d A47H4

B AL ATRPel gt We 729 ABRTALS wersls] gste] A
YA SNro R A7 Qs

D) BRI Axge] A3 JgaTe] B A
ARtEZAY oUA A LT LA A% 718 24 AY &4, o

UApe o Badel, aTAd, a7ed, AAALY Vel 57 29

229] A%l ofuApe] 47} G AR UeRThEAY, 2018).

1 FEMSE] 7|82 Fgdatell F(h)e] dd= nld Zolr.

2) BANUATA AR PAIeh HGATe] Tt 71
ArtERAY oAl ALge] 2de SF A 229 AntEA

vz A s 2 AQl Zul(Hatels), HEAh 59 1484, o

o] 2
3 wu@—:ﬂzga Pag 484 9 AntEgg A4 AAdEe] 534
(BRE/SW), 22 0 A9 5 4 axo] AZol AT 41t 9
L Aow L}E}w@m, 2018).

8 714

2 FEMS®| AAlE F3A4T] Zhe 9= nE Aot




4)

AUtEFAS] ofvA T A LH S 292
AAE, fEwo] 37f £ 949 AZo]

2018).

7hd

FEMS®| 221 A 943] 4+ ¥

2 m)4 el
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Els
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oz 25 ] 7]
2AZ7|49) SR EE A
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_,AO
Ho
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2020).

714

Aol Aol 3

2 03 Zeltt.
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7
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FEMS®] 7]

5
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Els

o &

<!

6) Sl AT A T ] Aot 77

2AZ7|49) SR EE A

=
o

Al7lE a0l Hr(esi4,

2019).

7hd
o (+)2] o

2 ud Zelet,

&

=

FEMS®] AAl= A7

6

Aol Tt

7) AT A LH o] HH HFA

2022).
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7 FEMS®] AL AR Qof %

8) ol AT A LT o] 23] 9F A F2

SaAER714e] FRANAATEALH Y] 2FS
7129, AIA L gt AL
2022).

T

8 FEMS®] xX= A

9) TR LA LE Y] 7123 ESGE ]
ZaA|Z27]9 0] TR AT A| AH ] QolL

TR0 5E olFold=d ESGEE] E?Jﬂ} A=
LER TR ], 2022).

?.

9 FEMS®] 7192 ESGZ

O

M

7H
Fol A(H9 JF )3 ol

=

10) S7geldxE A | ] Aot B

E. [e)

SaAz7I9e] AT A~ 53‘4 = fIt AAlE odA AR
a0l f7E Wed ESGEEO] Til 9l AoE UERFTHEReL,
2021).

=

74
10 FEMSS| A4t ESGEE (1o G2 u14 Zolck.

1) ZFovAEe A ~de] A3} ESGEE

ZA2AZ7199 F—ﬂoﬂﬁz}ﬂﬂﬂi@ﬂ Y3
T4 B3-S olEollEt ESGE
LreRg TR m], 2022).

O
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2 Aol fFejulet vijedE VAl AeR yEyen, FRAd &89

il EE fopuet AvE EAT(HSsE, 2023).

7 7

15 EMESH 390 49 old o BAA] ARt sig Ao
s 1%401 Al GFS vl o ALl MAZIE 9 ol
s ﬁxm Al GFS vl o ALl MAZIE 9 ol
s s 3@0} Al GFS vl o ALl MAZIE 9 ol
o im AGTo]  GFS vl uf ALl mAEIL e Aol

1=} =2 0 1_]_ D | H(?—lj_ég—
& sto] Aol FHH JFE 7Lk ol ESGREO] 7199 S =
7 Al AL Fatste] HBH o] 7elge AXRITHEAY, =5
7, 2023)
72 714
16 TMES7F A8l 9% nId ol ESGEse] miianrt sk 2ol
o
16-1 718o] Fgde]  FFE v of ESGEEo] miviawt kg Ao
k.
16— 2APE AR GFE nIE o ESGEEl M iat 3k Sl
o
l6-3 HHel Be8Ml G¥E nIE o ESGEEol Hlat 2k 2ol
th
loog ZAVE AR FEE Bl o ESGEEO] SR 91 Hol
k.
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2 AFE FAARVFEY TR T A AR (FEMS)o] g7 dtol
A11, o5 o] AN HEA YT ESGEE 2] wjrfEste] A G| m]
A= A mretstr] fste] ARA A4S £984R P72((P 1an)] D[4
Al(Do)], C[FA(Check)], A[ZA](Action)]} Zq‘ﬂxl ¥, ESGE51 ZHAIAT
o} QIFFATHS EAor PSR O WS tigh 22HH Aol [R
3-2]¢} Zot

[E 3-2] Hao RAAH Ho|
R s @5e) 49 | ZRAE 24

NUAHES 43, iz A= 7l
Aske o Baw wolAzkel, o7
A2 Z(KPD, 52, AFEEE 9 A
A 3

714

(Plan) - FEMS A9 A,
= oz H o digt Exo] g,
- a7EE A9
- Q== 2,
- A & A=A DAY FEEED(2011)

oo S A ISO 5001,

E/‘z oNURHY AgPA =] =1 0] A35}H2016),

. Z719(2018)

ALA] - HAE2 59 ﬂ@ﬁi
(Do) T
- iU}E*XU *li‘%ﬂﬂiﬂ 534
(ZHEF/SW),
-2 Y A

NIAAGY] YT B e o
A4 UA= A% Ans Adee zz
(Check) 29t 11 299 F8 545 dg
Monitoring, &7, Zxte] it H11
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oA Abgo] ATt oA YA L
HAEMS)E A A4 9T 85

- F87E
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- =y

799 A shag giste] chope
Felol A A

- AFAY,

- %A,
- 4944

FAAQ 4

- A3 7499 A Aw
R REERAE B S

- AR ouA AL A
A9gse Aite] AAAE 5 57
Aoz shuelz EAWL A X}
AR AE(EE) 5

Z71%4(2022),
A 214H2022),
2]-9-50](2014)

o] 712 £](2020),
A183H2021),
Hh5=2.2](2021),
o ®4=2](2021),
A3 (2022),
HU-8-(2023)

A (2017),
F719(2018),
AEAT2020),
At (2022),
A472(2023)
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2) AREA 4

25%9  Bar A= —
2] 1
2ol 1 . KS A ISO 5001,
oM Likert =] ;]_(20 1 6)
71%] 2+ 1 gz ©178° ’
] A 1 OFAE =a90018)
20 1
ZHH] 1
5 KS A 1SO 5001,
FHEAF 1 Likert 0145H2016)
e 5 - E L0 18)
E 1 FAL0
291 1
=44 1 Likert  KS A ISO 5001,
1Ker =
A glol e &g 2 5AAHT (?];go}(2016)’
. T 22190018
dgue 2
AQAE 1 KS A ISO 5001,
T4 Likert 0] A5}H2016)
S GO £ B Lt
ﬂE‘.ﬂﬂ 2 T X o
. AN AR 1 F714(2022), A131743(2022),
49 magdd 2 29501 (2014), 7t (2022),
| EEE Likert — wnip.a (2023) 0] 42](2021),
ESGHE S shAn R
15 s
AT 3 F49(2018)
ol 6 HEH L
5H| 35
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A4d ARSY P 24P

2 ATelA el te AFS Slstel AutERA ARIHER|A

A ARTE g8 7)ge] AE2] HE 2 Google Form A% 4
FAREE " AR 4207 Thed 2S5 AR 3177 (N=317)

ZAZIZE 20243 019 159 ~ 202493 02€ 29¢

= dFME SaAxIde] SFUATEA " GEAY
3 ESGEEol FF8Hel mAe I miae] BAel e A
Sute Ade Asl AES AASH, 7 AresS 29 H 29
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OAA, SAFeld A B A "ol HF g mlx= Fol die
Al A BHRA D ESGEE = AHE7] 945t Hayes(2017)7F A|¢tst
= SPSS PROCESS macro®] 4§ Rd-& ghgato] EAstylet. mi/ia
o] HEF-L bootstrap= -8, bootstrap AS ME 4 31774, AFHHE

7t 95% = A5t
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ZARSEARO] dutAel EAS AwEE g [E 4-1], [E 4-2]¢F 2t
A AAER 94 238B(75.1%), A4 798 (024.9%) 02 FAo] AR w
otk A= 40th7F 1018 (31.9%) & 7H w@eren, 1 thgo= 50t 82
8(25.9%), 30t 8078(25.2%), 60| °l% 369 (11.4%), 20t 1878(5.7%)°]
wolgith, 54 10-15E mFho] 1019 (31.9%)= 7 gteH, 1 o
go= 5-10¥ wgt 86H(27.1%), 15-20 mlgt 50%(15.8%), 20 o]4
4399(13.6%), 59 wgt 379(11.7%)°] <=o|qltt. st tiEo] 209%
(65.9%)02 7P @okow, thgoz HEHE 539 (16.7%), AAHE 279
(8.5%), AE 207(6.3%), AL 88 (2.5%)° &oldrt. Au2 H-apgo]
1208 37.9%) 22 7P w@stew, R 83%(26.2%), W olst 667
(20.8%), A ol 47H(14.8%), HE7HFFAA 19(3%)2 &olqltt. <l

TEASH BEE e (& 4-1)3 2o
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(B 4-1] 23T AFSAEY 22X (1)

N=317

T2 N H] & (%)

s O g4 238 75.1
@ o4 79 24.9

@ 204 18 5.7

@ 30t 80 25.2

A3 @ 404 101 31.9
@ 50t 82 25.9

® 60t o4 36 11.4

@ 549 wjgt 37 11.7

@ 5-109 mjgt 86 27.1

g i ® 10-159 m=|gt 101 31.9
@ 15-2008 w9t 50 15.8

® 209 o4 43 13.6

@ 1E 20 6.3

@ & 53 16.7

L= ©OR=E 209 65.9
@ AA} 27 8.5

® HFA 8 2.5

@ o9 olst 66 20.8

@ H2F 120 37.9

A L 83 26.2
@ A ol 47 14.8

® A&7t 1 3
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o= [# 4-2]2 A4 SHiAe] afoA SaA27dE2] FEMSAHE7]
7t 54 Ezolth. FEMSHE7|Zhe 1-29 wlwto] 113W(35.6%)02 714
meorom, 2-3d ulut 819(25.6%), 39 oA 57H(18.0%), 671€-1d njgt
16.7%), 6714 wlqt 138 4.1%)°] &0 2 Uehyth JFEA St g

L o [® 4-2]7 2t

B 4-2] H2STRe| ATEHSHH £E (2)

N=317
= G 1-&(%)
@ 6711 mut 13 4.1
@ 671E-1d mgt 53 16.7
FEMS #8717t @ 1-2\d =gt 113 35.6
@ 2-34 ugt 81 25.6
® 34 ol 57 18.0

2) 7NeTAY

2 AFolA AR S AAd HAES Slste] ZleFARA o
Sff [® 4-3]7F o] AASHtt. FAdet mEHAt= doigho] 3o|st=
o} o]Ax]7b 91911, Data®] B/t AFERZA olb Hmut Holu 9]
= A5 Q7] Y= A (Skewness)t H = (Kurtosis)S &Hls}4
wAAT o] Hdigle] RF 3olstolm HIo] Atigio] 10 o|stoln=

AT el SEASLES AR 2E 240 e AeE UEyth

T
T
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ot EEHA =4t f= H=
317 2.26 0.869 0.756 0.840 1.148
317 2.14 0.966 0.932 0.773 0.345
317 2.13 1.012 1.024 0.918 0.579
317 2.08 0.905 0.820 1.002 1.453
317 2.36 0.873 0.763 0.694 0.768
317 2.32 0.88 0.774 0.209 -0.644
317 2.01 0.909 0.826 0.694 -0.009
317 2.10 0.896 0.804 0.867 0.435
317 2.08 0.965 0.931 0.805 0.325
317 2.40 0.780 0.609 0.645 1.152
317 2.02 0.803 0.645 0.445 -0.285
317 1.97 0.811 0.658 0.548 -0.161
317 2.15 0.928 0.861 0.777 0.711
317 2.15 0.915 0.838 0.717 0.495
317 2.18 0.781 0.610 0.676 0.79
317 2.17 0.881 0.771 0.407 -0.112
317 2.10 0.813 0.661 0.453 -0.189
317 2.11 0.884 0.782 0.583 -0.008
317 2.21 0.822 0.675 0.169 -0.575
317 2.09 0.801 0.641 0.589 0.513
317 2.44 0.792 0.627 0.193 0.012
317 2.60 0.830 0.690 0.621 0.411
317 2.47 0.765 0.586 0.325 0.141
317 2.21 0.815 0.664 0.420 0.334
317 2.24 0.894 0.798 0.387 -0.173
317 2.38 0.858 0.736 0.609 0.667
317 2.15 0.774 0.599 0.302 -0.242
317 2.07 0.932 0.869 1.018 1.247
317 2.12 0.789 0.622 0.724 0.874
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2913 HE, 84 AA'E skt
E Aele 24 7S B9, Cronbach's a @ 274 916, 713 886,

A7 899, A4 889% HlEASIAL 48 V5T SE 0= Uehgr:

B 4-4] QM4 ZYET0| B 012N U NIE 24

LI Q911 fQ09l2 f929I3 fQ09l4 Cronbach's «
Z2)4 784 258 135 .290
Z2]5 783 267 157 271
Z22 767 272 249 .186 916
Z23 758 .285 209 .206
ZA1 653 .305 275 267
7191 254 .809 163 .067
7142 296 766 .058 226
71813 203 746 220 .249 .886
71214 209 722 268 281
7185 306 638 197 .239
A1 .090 136 880 158
A2 103 208 799 264
AA3 235 .288 704 332 .899
AR4 390 202 674 304
A5 374 114 664 201
A2 233 195 276 .768
A5 226 .120 132 .749
A A3 173 282 295 740 .889
A4 263 .320 302 .706
A1 285 .200 242 645
BIEC Ay 3.800 3.586 3.547 3.508
B2 (%) 19.001 17.931 17.733 17.542
T;f%) 19.001 36.932 54.665 72.207
KMO=.921, Bartlett’s Test of Sphericity =4783.159 df=190 p=.000""
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A3d F2 ¥ 7esA

Ste ZA AT AAHS FF 2154802 Uehton, stelgodEz
718 2,194, AA] 2,184, ] 2.144, AA 2.0949] o]t}

ARALL 2514, ESGEE 2.284, AF9T= 211502 Yehitth

[B 4-6] He3S2| 7|eSAT

S M SD R Ax

713 2.19 77 .94 1.39

2oy A A 2.18 74 52 .03
weAAE A7 2.09 72 A7 .08
S 2.14 73 26 -.15

qE214d 2.51 .66 .37 -.02
ESGE% 2.28 .76 53 .78
79497t 2.11 .79 71 97
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2) A7ASA E40] e Fa W Fol

2 AdFolde AR dFARRleA B4l et 2 Wl Aol
7b EAE AWET] f5te SHEE dSY 2d@2AEH(ANOVA)S

=
ANt SAE QTASAEAS A, 9y, 2RdS, o, A,

oz g Adle]  AX(pdoD), @@(p<.05),
(p<.ODE AAATHPLO0SANA Foluet ZfolE =
SR F A AR 5918 1Rl AAlE FAo
T 237702 A% @R v o &2 ZoR Ugon, FAHORE
golulgt 2po]2 K rh(t=-2.900, p<.01).

oA FA AR she1a IRl M2 dAol B 2.05%, o< ¥
T 2247802 A% @R v o £ ZoR Ugon, SAXHORE
FoJu|gt ztolE HATH=-2.096, p<.05).

SR T A AR 5h91aRIQl XA FAJo] Bt 2.08%, o4dc] ¥
T 230802 Az @R v o w2 ZoR Ugon, SAHORE
fFolmlgt ZfolE HArh(t=-2.298, p<.05).

ESGEE2 |4 Bt 2.20%, o4 B 2508 o= of/do] HAKHT o
Ao Uegon, SAHORE {ougt xpo]lE K rh(=-3.298,

el

o

74947 FAdo] B 2.053, ool Hat 230802 offdo] Aol H
§ © =& Aoz uyegon, EAAHozL Kon|gt polE HYTh
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(t=-2.521, p<.05).

[E 4-7] AICHSAFe] HEo| E 20|

T3 GRS IR R P
o 238 2.16 .79
718 -1.473 142
o 79 2.30 .67
o 238 2.12 .16 o
AA] -2.900 .004
RS IIEE o] 79 2.37 .64
T A 2H] o 238 2.05 .73 .
A4 -2.096  .037
o 79 2.24 .67
o 238 2.08 74 .
Z 2] -2.298  .022
o 79 2.30 .65
o 238 247 .66
2 H 7] 9] -1.515 131
o 79 2.60 .66
o 238 2.20 17 .
ESGZ& -3.298 .001
o 79 2.50 .68
o 238 2.05 .80 .
73 3t -2.521  .012
o 79 2.30 73

* p<05, ** p01
) Aol e o]
2 dAFoA s AR Aol o 8 Wasol| Zolrt IsEAE
A7) ol dUEAFEA(ANOVA)= A=, o [F 4-8]3F Zo] A

T2 (00D Fefmlet ZFeolE H .

SR T A 2" 9] 5he1a1Ql 718 20t Huto] 2748w MY
, o2 300 Bt 2.373, 400 B 2.327, 60t o1 Bt 2.03

Hir
pacs
k1

_82_



A, 500 Hd 18149 £oz yYehgon, E3] 30ti7 50tET =of &
AFoz Fougt zxto]lE HYHF=10.656, p<.001).

7ol

P

| EE A AE 0] 5H9|aRIQl AAl= 20t Hwo] 2.608o= TP
Lo, the o 300 W 24174, 40t B 2.28%, 60tf o] B 1.94
d, 500 Bt 1.84489 +og yetgton, 55| 30ti7F 50tiEth Eof F
ARoz Golngt tolS HrH(F=10.132, p<{.001).

Sl

—L

AT A 5] 5H9) QI HH2 20t o] 2374 7MY
ok, theo= 40t Ha 2.29%, 309 HF 2.19%, 500 HAF 1.837,
60t ol Bt 1.81%9] o2 Yegton, 53] 407t 60t ol dET &=
of ZAFCoR Fom|gt ZfolE HYH(F=7.552, p<.001).

SR FA AR 5918 RlQl HAL2 200 o] 2.37HeR s
=9y, ooz 409 it 2.29%, 309 ot 2.19%, 509 Hot 1.83F,
60t ol Bt 18149 o2 Yo, E5] 407t 60t o] EH =
of SAFoR Fom|gt ZolE HYH(F=7.552, p<.001).

TR U AT A AE Q] sF9lQgelel A= 20t o] 2.53-o=z JHA

=9k, 40t Bt 2.374, 30t B 2.264, 60T oA B 1.844, 50T
B 17749 &£o82 Uehgon Ed] 40tf7t 500iHT; Eol BA o=
Folulgt ztolE HATHFE=12.883, p<.001).

AEAPE 200 BHo] 298FeR s EYA, thEo® 40t B
2.707, 30th B 2.544, 50t Hat 2.25%, 60t o] B 2.23Ho] ¢o
2 yepgon], 53] 407t 60t oldHtt Eob FAHCR {oH|FE Aol
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= HrhF=10.138, p<.001).

ESGEE2 20t Hdo] 2874o= 7 w=ofy, oz 40t H
2,487, 30t B 24334, 60t ol B+ 2.024, 50t B 1.86-9] &£o
2 yetgron, E35] 40ti7t 50tELh Eof BAFHoR FoJu|gt xfolE H

ATHF=14.754, p<.001).

A= 200 o] 2.89FHCo R s =9y, theo=® 30 H
2.35%, 40t B 2.29%, 60t o4 W 1723, 50th B 1.6679] &o
= Ueton, §¢] 30t7t 50diE et Fof sAACR fougt AolE H
ArH(F=20.663, p<.001).
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[E 4-8] ZACHYAI] Ao WE 2}0]

o=z
TE A N BE gy F P
20t 18 2.74 .89
30tH 80 2.37 .70
! 40tj 101 2.32 .58 10.656 .0007""
50tH 82 1.81 77
60T o]t 36 2.03 .93
20t 18 2.60 .89
30tH 80 2.41 .69
A A 40§ 101 2.28 62 10132 .0007"
50tH 82 1.84 .69
el 60Tl o)Ak 36 1.94 84
T A AH] 20t 18 2.37 .65
30tH 80 2.19 61
A7 40t 101 2.29 62 7552 0007
50tH 82 1.83 .80
60t o]t 36 1.81 .79
20t 18 2.53 .88
30tH 80 2.26 51
S 40tj 101 2.37 67 12.883 .0007
50tH 82 1.77 74
60t o]t 36 1.84 .78
20t 18 2.98 .70
30tH 80 2.54 .56
1.7 9] 40t 101 2.70 60 10.138 .000""
50th 82 2.25 .68
60t o]t 36 2.23 67
20ty 18 2.87 .78
30tH 80 2.43 .58
ESG&% 40 101 2.48 70 14754 0007
50th 82 1.86 .79
60t o]t 36 2.02 72
20th 18 2.89 1.12
30tH 80 2.35 73
At 40t 101 2.29 60 20.663 .000""
50th 82 1.66 72
60t o]t 36 1.72 61
**% 5001
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2 AFeAEe RAAEARS] 2RAS] wEh Fa Wge]] Zpolrt 9lEA]
S 971 foll dYRAIEA(ANOVA)»S AAlstY, o [E 4-9]¢F o] ¥
ez Al 2| 718, AA], 22](p<.001), BFAL (0D} ESGE
799 Hp<.00D A F-2fm|gt 2folg H Tt

SR B A AF O 5191 aclel 7182 10-159 mIvk Hto] 23652
= 7FF =90, g5o® 5-109 mnk gt 2314, 59 mnt g 2.223,
15-208 ojgt HF 1.96%, 204 oA B 1.82H9 £o2 yehton,

5] 10-151 mlRto] 208 o fHtt ot TAA R Fou|gt 2to]E HAth
(F=5.592, p<.001).

OH

oA T A AR SF91 e lQl A= 10-15d mlek Hato] 24070
2 7P #%A, v=ez 59 uleh Bat 2.25%, 5-109 w|eh Bt 2.214,
15-20d mIgk B 1.95%, 209 o4 B 1.80H9 o8 Uegon, &
5] 10-159 m|¥ko] 20\ o]FHTt ol FAXOR fFoJu|gt AolE Hrt
(F=6.928, p<.001).

AR B A A-F ] 519120191 A= 10-15¢ m]gk Ho] 2390
27 =91, o2 59 wgk Bk 2257, 5-109 miRE Ho 2,183,
15-209 =9t H 1.874, 209 o B 1.67H2 +£0=2 Yepgton &
5] 10-159 m|gto] 20d ol FHTh o} FAH R FoJu|gt Zpo]E Hlrt
(F=10.589, p<.001).

o,
I
N
e,
Mo
w

I

3 njgt @io] 266WoR A kQky, treoz 10-154
ojgt A 2,614, 5-109 #g B 2.554, 15-20

r
=)
d
=
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g ol B 22190 w02 Uegen, £3] 59 nlgto] 204 o4}
ol BAHOR Fojug HolS BATHF=4.111, pCOl).

ESGE52 10-153 ulgh o] 245802 7 &9k1, th&oz 5-10
g ook B 2384, 59wt B 2,334, 15-209 #qk W

9 ol W 18579 ¢o Yehtow
et ol BAHOR folnlgt Holg

2.074, 20
, 55| 10-159d wlgto] 201 o4
B ThHF=6.346, p<.001).

A= 53 muk ®3to] 230407 P =9ry, oz 5-109 u
ok W 2284, 10-159 mlgt FHF 2254, 15-209¢ m)gt F 1.914, 20
| o]

B 15389 £02 Uehtow], 58] 54 ulgtol
of BAHOR §

20 o] M
Frojmlgh ZfolE HATH(F=9.818, p<.001).

Hir
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[E 4-9] ZACHYR] ZFEL0 WE 20|

78
714
AA]
g =
A AR
A7
Z2]

o,
4z
R
o

ESGZ-5

o,
of
oX,
i)

=1
28

4>

59wl
5-10d mgt
10-1549 =7t
15-20d =7t
204 o1
59 ot
5-104 gt
10-159 =7t
15-204 =7t
204 o]
59 ot
5-10 wiwk
10-159 =7t
15-20d =7t
204 o]
SL R
5-104 gt
10-159 =7t
15-20d =7t
204 o4
59 ot
5-10 wiwk
10-15 w]wt
15-20\ w]Rt
204 ol
SL L
5-10 wiwk
10-1549 =7t
15-20 =]t
204 o4
SL L)
5-10d mgt
10-159 =7t
15-204 =7t
209 ol

N

37
86
101
50
43
37
86
101
50
43
37
86
101
50
43
37
86
101
50
43
37
86
101
50
43
37
86
101
50
43
37
86
101
50
43

o,

b

2.22
2.31
2.36
1.96
1.82
2.25
2.21
2.40
1.95
1.80
2.08
2.06
2.23
1.97
2.00
2.25
2.18
2.39
1.87
1.67
2.66
2.55
2.61
2.36
2.21
2.33
2.38
2.45
2.07
1.85
2.30
2.28
2.25
1.91
1.53

e B
2N

oy
.82
.80
45
12
18
.67
.19
.58
71
.10
.62
74
.63
92
.76
.65
18
49
.67
.66
.60
.67
.61
.73
.84
12
.83
57
57
92
.84
15
51
.57

5.592

6.928

1.562

10.58

4.111

6.346

9.818

* kK

.000

sk ok

.000

.184

* kK

.000

ok

.003

EEEY

.000

.000

** 501, *** pd.001
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2 stelo] w2 Aol

B AFME ZAFAALS] e oet £ ®Hgo Zfolrt JJEAE E
71 Yol dYPEAFES(ANOVA)S AHAste], o2 [ 4-10]7 Zo] ESGE
F(pL05)lA gt ztolE B,

ESGHES 1% Wagol 245402 A% &3T, gos AEGE W
2337, BE B 2314, UAE B 1963, AAE BF 18670 so=

Uetstow, SARCR Fou|gt ZpolE HATHEFE=2.829, p<.05).
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[E 4-10] ZAICHAIRtE] 8f2{0] W2 3to|

T =%
T 52 N Bt %; F p
= 20 2.28 .52
AEY= 53 205 .61
78 o= 209  2.26 82 1662  .159
FEPNES 27 1.95 72
EINES 8 210 .79
= 20 2.32 .64
ARG 53 2.11 67
A A] 0= 209  2.20 74 Al4 799
ARE 27 2.10 .86
Tl A HIALE 8 2.15 .93
I DAPN - V= 20 2.35 .57
ARY= 53 2.02 .64
AA = 209  2.13 T4 2227 066
FEPNES 27 1.79 .66
EIAES 8 1.95 1.00
= 20 227 61
ARG 53 214 .73
X = 209  2.16 .73 908 460
ARVE 27 1.96 .82
EIJAES 8 1.85 A48
= 20 245 .56
ARYZE 53 247 .61
A E 7] = 209  2.56 70 2.081 .083
FEPNES 27 2.19 45
EISNES 8 246 73
= 20 245 .53
ARY= 53 2.33 .60
ESGaH= o= 209  2.31 81  2.829 025
FEPNES 27 1.86 .70
EIAES 8 1.96 .58
1= 20 2.30 .64
ARY= 53 204 .60
7 A 1} 0= 209  2.11 .83 405 805
AAE 27 2.09 .93
IS 8 213 .64

* p<.05

_90_




oh) 2o mE Aol

2 A7odE 2ARRte] AFe] mE F2 AsEel Holrt dEAE
A7) $lste] AURFLHANOVAIES AAstel, thg [E 4-1113} Zo] &
£ 2Q(pO0DANA FuIF Aol & Hrt.

N
N
ol
Hir

o]
o,
M
_VL

HU
_L
_>,i

o,

o,
EN
[\)
UJ
\)
o2

o,
o
EN
N
(@]
N
e
oS,
e
o
o
o,

4
Hog golugt ZJolE BPrh(F=36.493, p<.001).

SRR T A 2H O] F19lagiel Ml tiE] olst o] 2.59H o=
7V w9k, o2 whA Hd 2357, B4 B 2.13%, 49 oA ¥
28%9] <02 Yehgton, 53] tig olsit Y oldHth Eob F

o]2 HTthF=46.731, p<.001).

A2rlo] Sh9lagiel M2 tiE] o|st o] 239 o=

Bk 2294, 22 B 2,114, 49 oA H

)
o
HU o
Jo
(o]
A
et
~ —.J

N
N
o2l
Hir

38
M
Kv)

Ll
=)
>

N

i,

Aoz Fou|gh ztolE HAtHF=46.361, p<.001).
el 299 saclel Ak Y olst W@l 254402

o
o
=
i)
)
e

g B hees FA4 B 2354, B4 B 2004, U9 ol 3
# 12879 ¢02 vegon, 58 tie olshrt g olgRT kot 54
Moz Golugh ztol2 BYrHF=46.871, p<.001).

ARALE HE olst Wo] 2.78HoR MY ¢y, thoR wAF
Bk 2734, 4 B 2.384, A ol B 1.8249] o= UeoH,
55l dig] ot A oldHTH Eof SAHCR fFejuet Aolg HH
(F=34.483, p<.001).

ESGEE-2 el oot Bte] 272802 7H &9, thgor Ihapy
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Bt 2504, 78 W 2083, Y ol ¥ 14049 w22 YEEL
55l g olst A9 ol gEM gol BAKCE Roug Aolg HlH
(F=48.942, p<.001).

A= g o]st o] 2667w JH =9ry, theox whxbAk
O 2344, B @A 1.923, A oA HA 11379 &o7 veton,
E35] 7] ololrt Y olHT Fol FAFCE [Fou|gt ZolE HYrh
(F=64.998, p<.001).

[B 4-11] RAICHE2Le] 2iZ0) 2 20|
T A5 N Bt J_E;} F p
2] ofst 66  2.70 .84
_ T} 2} A} 120 232 48
3]
71%] B 93 20 55 36.493 .000
o19] o)At 47 1.44 .89
2] o|s} 66  2.59 .75
-2} A} 120 235 51
!
A A] By 33 )13 s 46.731 .000
ez 2] Q] o]Af 47 1.28 28
Fa| x| AE g o]s} 66 2.39 73
-2} AF 120 2.29 .52
a2l
A4 By 3 911 %9 46.361 .000
o]¢] o)A} 47 1.18 .35
2] ofst 66  2.54 79
) )22 120 2.35 A7
232 B 93 200 62 46.871 .000
o]¢] o)A} 47 1.28 .60
2] ols} 66 2.78 .69
-2} 120 273 A7
] H 7] <]
AE21 By 33 238 66 34.483 .000
2] Q] o]Af 47 1.82 A4
2] ols}h 66  2.72 .83
. -2} 120 2.0 51
S
ESGE5 By 93 208 8 48.942 .000
o]¢] o)A} 47 1.40 .66
g o]s} 66 2.66 .84
)22 120 2.34 .57
A
R R s By g3 192 5o 64.998 .000
0] 9] o] A} 47 1.13 .37
* p<.001
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Hl) FEMSZ|7te] w2 z}o]

e

ArolMs ZAFREAS] FEMSZ|Z ] whel 8§l ztol7t QL]
£ 47] Y5 YYEAEAL(ANOVA)S AAsHAE], & [& 4-12]¢ ¢
o] AR T AE Q] 718 (p<.05), HA(p<.001), ZA(p<L.0D)2} HIA
TH(pL.05)NA Fefmlt zfolE BT,

SR T A AF ] sEagIQl 7182 1-2¢ w|gt Po] 2358 o=
7V =k, e g2 2-3d wwt Pk 2.227, 6701 mivt P 2,143, 6
Ah-14a vk Bk 2.094, 349 o) B 1.9679 o0& YEon, E
5] 1-2d w|gto] 3| olFET}E ol FAHOR {ou|gt zolg HT
(F=2.768, p<.05).

SR T A AF ] 5EagIQl Al 1-2¢ w9t Fo] 2408 o=
7P =, e s o7iE wmivk HF 2327, 2-3d m|vk HdF 2137, 6
AE-1d vgt B 2,124, 349 ol B 1.8579] o2 YEelgon,

5] 1-2 w|gto] 3| olFHT}E ol FAXOR {ou|gt zolg HT
(F=5.878, p<.001).
SR T A AF ] sk acIQl A= 1-2¢ H|9F Fto] 2308 o=

g

Hir

XA, th2oR 670 mjek Wt 2254, 2-3d o9t Hok 2,144, 6
AE-1d mgk B+ 2,054, 349 ol B+ 1.8679] +o& YERoH,

§] 1-2¢ mgto] 3 o gHTh Eof FAHCRE f[ou|t ZolE Hh
(F=3.826, p<.01).

A9ATE 1-29 )k Hdo] 22980 s =9ty thgo® 67/0Y
ojak Wi 2274, 2-33 mwk B 2,094, 6701€-19d mvk "W 1.964, 3
W oA} Wt 1.89H 9] <o yEton, E35] 1-2d nfto] 3 o]AtHct
=oF BAFCRE Fou|gt zto]lE HATHE=3.373, p<.05).
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[ 4-12] ZAICHEAES] FEMS|2Ho]| 2 2{0]

3T %
e

T2 FEMS7|3 N BE G F p

6701 m)at 13 214 50
67¥-1¢ wmmk 53 209 .70

7)3] 1-2d ujat 113 235 .79 2768 028"
2 34 o)t 81 222 87
313 oA} 57 196 .62
671 m)at 13 232 .57
67e-1d wut 53 212 .64

ALA] 1-24 wojgt 113 240 .73  5.878 .000"""
2-34 ol 81 213 .76
el A 34 o)At 57 1.85 72
A A H] 6719 wjat 13 180 .41
671¥-1d wmk 53 206 .67

A7 1-24 wojgt 113 223 .65 2.080 .083
2-34 ol 81 207 .74
313 o)A} 57 196 .86
67 m)uat 13 225 .57
67/1¥-1d \mk 53 205 .68

| 1-29 gt 113 230 .71  3.826 .005°
2-34 ot 81 214 .78
319 o)A} 57 1.86 .69
6714 wjmt 13 241 47
67MY-1d mmk 53 252 .70

AHEZ Y 1-24 wojgt 113 262 .65 1.569 182
2-34¢ ot 81 242 .65
319 o)A} 57 240 .68
6714 wjmt 13 228 .59
67MY-1d mmk 53 229 67

ESGES 1-24 ot 113 240 .72 1.683 154
2-34 ot 81 220 .88
31 o)At 57 211 .74
671E mlgk 13 227 67
671g-1d mmk 53 196 .61

A7t 1-24 ot 113 229 .82 3.373 010"
2 3| o)t 81 209 .79
319 o)A} 57 189 .82

* p<05, ** p<ol
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mi7fH gl R Y, ESGE
A E7] §5to] pearson ATHEAS AAISH A= [ 4-13]% 2t

WA, Aol TAIARL]  SHeaclel 7182 FRAU(=.486,
p<.001), ESGZ&(=.730, p<.001), 739 d2Hr=.672, p<00D}t ()2l 4
TEAE Hola otk I AT A AR 5H9a g1l Al FRAY
(r=.522, p<.001), ESGE&E(r=.499, p<.001), 494 7Hr=.616, p<.001)et 7
(1] AHBAE Holn girh FAolUATAIAFS] s5H91aglel HAL
AREAY (=507, pd001), ESGE&E(r=.556, p<00D), 7ZBA7Hr=.563,
p<00Dt A(+)o] ATTAE Hola ot TN AT A AH 9] 519
Qlel A= ARAA(r=.555, p<.001), ESGEE(r=.714, p<.001), AR
(r=.741, p<.00Det H+)o AHTAE Holial Uty AFAYULS ESCGEF
(r=.527, p<.001), 3G (r=.638, pL.00D)et HF(+)o] JAT/AE HHoH,
ESGE%E Eg H49AT(r=.711, p 00D} H(+)e] ATPAS Hol1 it

[E 4-13] HS 7Ho| A

IL2tol| 1] 2] 2] Al A E]
o 3| A B A A | A% BG A9
- 18 Ax "@a zxx A9 g% A%
714 1
616
A X .
e EE !
WA AE  mm 960 668 ]
24 668" 647 606 . 1
X579 4867 52270 5077 5557 !
ESGEE 7307 49970 5567 7147, 527 ]
A1 7) 6727, 6167, 5637 7417 6387, 711, ]
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* p<0o01
4) B3 A=A

NAE Qe 7] g tHEHARAS AAsasd, 1 dne (®
4-1419} 2t

S
)
ol
ol
38,
=
ot
N
rk
2
rr
H
4
S

HA FAA AGAT VIF gho] %
Hor 37 yeht o 3449 BAl=

SgeldAde| A g0 FRAde 4

d

—1

Ste FARFe] A¥Ee 37.7%
2 Ueiger, 3R SAA f=E UetlE Fal2 47.107(p<.001)
2 Yoz 2 7Ry At Aoz yeyth
St EdWo] AA(B = .166, p<.05), HFHA(B = 172, p<0), ZA(B
274, p<00D+= BEA L H(+H)e] FFS vAe AR eyt ot
A AR, HHE, 227 2245 ARAYe] B2 AoE Yt

[E 4-14] SR 22|AAE0] FFAH0 0|2l = &

ezs Ay LS 244 3
S | B t o

SE 8 i;g} VIF

A% 1119 106 105617, g9
71%] 090 055  .104 1.630 .104 486 2.056
g2 AA 149 061 166 2.450° 015 435 2.297
zske) A59 0 .059 172 269977 .007  .493 2.030
X 249 061 274 407077 000 442 2.265

R?=.377, adj.R?=.369, F=47.107"""(p=.000)

* p<01, *** p<001

_96_



2 dFde FREPAED 249 718, A, "4, £227F ESGE5

) ) =5
3= FF= &7 Sd wEelARAde AASHREd, 1 B [#
1519 2ot WA FA44 A3 VIF o] 5 10 ek, 4 e
+ BF 10HEY 27 YetbER bF 3449 A= fle der &

At FHoUAFE| A AHo] ESGEES AWshe sl7Rge dyye
64.0%= Uegeon, 3SRl FAH foixE UEE: Fak2
138.857(p<.00D & Yehpng 2 s|7nse Agst Aoz vehdtt

St o] 7)8(p = 468, pd.001), AA(B = .147, pL0D), A
(B = 411, p<00DE ESGEEl AH) FF= vAe Ao= yey
U, AR = -.154, pl0DE F()] IFE vxe Aoz Yerdrh o
gt FRUAFeE A A"o] WA wE45 ESGEEO] 2 ZAoR e

ot

mazst As LEN F44 B4
F&HE =P ¢ p
B SE Y ﬁéi VIF
) 358 .092 3.8717""  .000
718 463 048 468 9.612°7° 000 .486 2.056
ESG _ .
- ALA] ~158 053 -.154 2988, 03 435 2297
a3
A4 156 .051 147 3.0447 003  .493 2.030
z3) 430 .053 411 8.046°7 .000 .442 2.265
R?=.640, adj.R?=.635, F=138.857"""(p=.000)

* 501, *** pd001
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Hao 40.7%2 UERGO

4-16]3% e,

J

S
=

iz
ar

o [
39
Uetfl= Fghe 215.962(p<.001) 2 Lreft

1

-

=

=

oz

o

T

stal=dl, L Axf

/\]o

o, AR FAA

oz 2

o
ol
i

o]J
mmo

Tol

638, pL001)2 HAFAdT] H(+)9]

A4(p =

njAe Aow vehdrt wrebd AR

om et

H
T

4

1

2~
EHHEQ

b

Tod

]

1=

O_]O

==

[ 4-16] AE2|

S
=

<
G

Hr

<k

<
Mo

113

.000

1.590

14.696""

.000)

638
(p
322.406(p<.001)2 U}eR}

o

—

FgX

215.962""°

S.E
134
.052

1

—

F

SARF e AHEe 50.6%2 UERGS

212
758
405,
T 4-1713 2t
LEFU
— 98 —

1L
a1

1

—

[

=

=

3F

[¢)

L

adj.R?
17

S
=

g
SAngel 542 fo=

407,
), 71 23t
A

o

q

RZ

*** p<.001
ah) ESGEEo]
R=
%!

ESGZE0]

H,




(7)) ESG-E(8 = 711, p<.00D)2 Bl A

2 uehdt tebd ESGEE] £e4s 494

ol

Sk
S

= o
- O

[E 4-17] ESGES0| AP MTto]| 0]z|

<
el
s
Hr

<

4r
Mo

S.E

.000

4.448"""

.098

437

.041 711 17.956"77  .000

736

ESGE5

504, F=322.406"""

.000)

(p=

adj.R?

R?=.506,

**% 1001

b

1—[_1—1_
1__1_1_

g, 1 Ay}

Ash

3

tol Eal AR

©

4-18]3 2t

.10

A A BE

]_

R
<+
Y

RS

1l
5

L]t

X
A

B
_1:_
1—

w24 Jeptee oF 344

slARYe]l Aide 61.9%= UEGe
el e FEke 126.809(p<.00D)2 veh}

g

4

A9 aE

ESGEH50|
o, AR EAA

=
=

fol=

124, p<.05), %X

o 718(p = 262, pl.00D), AA(R =

(B = .448, p<00D= B4
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E

S
S

[
t%'

[& 4-18] SO B2|A|AH0| ZAMTO| 0]%|

o

HO

Ho

<+
m
s
Hr

<F

4
Mo

VIF

SE
575 .565
262 52327

.098
.051

486 2.056

.000
.020
218
.000

.269
132
.067

ol

435 2.297
493 2.030
442 2.265

124 2347
061 1.235
448 8519"

.056
.055

.057

485

N

126.809" " (p=.000)

R?*=.619, adjR’=.614, F

* 505, *** pd.001

ld

N

—_—

Tor

23)¢]

<
g

7D o4y

Ko
A

ol
"

o
B

J_,NO

_z_ﬁ

.l

07302 x2%go] 7]

x2 =190.048(p<.001), RMR=.033,

- 100 -

7Foll A

GFI=.924, TLI=.945, CFI=.957, RMSAEA

a1 et

b

1T
ar

[




wore

a3} Al AgE J)Fo] opBEg o2 2 nEW Edtslo] T
I Q& AL, 2007). wEbA RMR, GFI, TLI, CFI, RMSEA 59 #3HZ]
T7F 71 SECtL leBR SRl Bt Aol & 4 Stk
[E 4-19] 24 230| Mtz A=
T2 X RMR GFI TLI CFI RMSEA
7]% p>05 .05 016]' 8 0]/:)]' 9 O]/lc]- 9 0]/:)]- 08 0]6]—
SRy 19_0'048 .033 .924 945 .957 .073
p=.000
(2) 54539 ASEHIA dE
B Qo 2ARdel g AFHEE BAS sgied, (23 4-1)
2 [E 4-20]3 2t
A d2 S-S SHste BSHSE9 A4S Frlste 2oz
xFokE a9l HAA|(standardized factor loading), 7Hd AIFx
P EAREE2]4(Average Variance Extracred
SO,

sl @9l A

1 SlsiM= #E3)

(construct reliability)
o wofa,
Zr7] 9]§
Uetfl= C.R(Critical Ratio)gte] +1.960]4

AVE) &
z4ngo] AFHIHS 2
AArel AR Folde
olofof gtk 13 W BAFEEA4TE Solaelx, A A=Est T4
olel W% EAo] Qi Ao EHETHHEY 2014)
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ABSTRACT

A study on the impact of factory energy management systems
(FEMS) on business performance in small and medium-sized
manufacturing companies
—Focusing on the mediating effects of government support
and ESG activities—

Han, Sang—Ho
Major in Smart Convergence Consulting

Dept. of Smart Convergence Consulting
The Graduate School

Hansung University

In the past, FEMS has been focused on as a field where small and
medium—-sized manufacturing companies can participate and develop in
accordance with the carbon neutrality policy and ESG management trend,
but the growth rate is currently sluggish. The reasons for this may be
due to insufficient ROI, organizational aspects such as management, as
well as external influences such as government support and global trends
in ESG activities. Therefore, this study selected the operational factors
that ICT—based factory energy management system should have through
prior research to secure competitiveness, comply with global ESG
regulations, and enter overseas markets, and applied them to small and

medium-sized manufacturing companies to verify the operational factors
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of factory energy management system on management performance
through empirical research and suggest practical operational factors that
can enhance factory energy management system (FEMS) to help small
and medium-sized manufacturing companies improve their management

performance.

To this end, the operational factors of factory energy management system
on management performance and the mediating effects of government
support and ESG activities were verified by focusing on Korean small and
medium-sized manufacturing companies that applied energy management

system based on smart factory construction.

The results of this study can be summarized as follows.

First, we reviewed previous studies related to smart factories, factory
energy management systems, government support, ESG activities, and
business performance of small and medium—sized manufacturing
companies, reviewed energy management systems (EMS), energy demand
management (DR) policies, ESG activities, ISO operational standards,
literature, and current status, and explored the factors that affect factory
energy management systems (FEMS) on business performance through

previous studies to lay the foundation for practical research.

Second, the factors extracted from previous studies were classified into
four categories: planning factors, execution factors, inspection factors, and
action factors, each of which consisted of five items, and government
support, ESG activities, and factors affecting management performance

were classified into three items each.
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Third, the operational factors of the factory energy management system
on management performance were empirically analyzed by applying the
model derived from domestic small and medium-sized manufacturing
companies that applied the smart factory energy management system and

utilizing the operational criteria.

In this study, PDCA model, four factors for the operation of factory
energy ~management system, was used as independent variables,
government support and ESG activities were used as parameters, and
management performance was used as a dependent variable, and partial
hierarchical regression analysis and structural equation model analysis
were used for verification. The results confirmed the wvalidity of the
operational factors of factory energy management system on management

performance.

To summarize the hypothesis testing empirical results,

First, FEMS planning and measures have a positive effect on business
performance; second, FEMS planning and measures have a positive effect
on government support, and planning, implementation, inspection, and
measures have a positive effect on ESG activities; third, government
support for FEMS and ESG activities have a positive effect on business
performance; fourth, government support for FEMS and ESG activities
have a positive effect on business performance, Government support for
FEMS and ESG activities have a partial positive effect on business
performance, and fifth, the mediation effect shows that (1) government
support has a mediating effect when FEMS measures affect business
performance, and (2) ESG activities have a mediating effect when FEMS

planning, inspection, and measures affect business performance. The
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results of the mediation effect analysis showed that (1) ESG activities
have the largest mediating effect when FEMS planning affects
management performance, (2) government support and ESG activities
have the second highest mediating effect when FEMS measures affect
management performance, and (3) ESG activities have the largest
mediating effect when FEMS inspections affect management performance.
Therefore, under the global ESG environment, it is necessary for Korean
small and medium-sized manufacturing companies to improve their
management performance by applying the operational elements of the
factory energy management system in the order of planning, action, and

inspection with the help of government support.

This study is significant in that it suggests the prioritization of
field-oriented FEMS operational elements and the direction of
improvement strategies that are useful for the development of FEMS in a
situation where there are insufficient standards and strategies for specific
operational elements for the development of factory energy management

systems.

[Key Word] Factory Energy Management System(FEMS), Smart Factory,
ESG, Government Support, PDCA, Energy Demand Management,

Government Support, Business performance
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