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based on Cyber-Physical
Systemss
3. industrial revolution
uses electronics and IT to
achieve further automation
of manufacturing A
® ]
2. industrial revelution 2
follows introduction of 8

electrically-powered mass
production based on the
division of labour

1. industrial revolution
follows introduction of
water- and steam-powered
mechanical manufacturing

facilities time >
End of Start of Start of 1970s today
18th century 20th century

Source: DFKI 201
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2.1.2. 20tE F& Holet 7|&

A 94 Hofz B glow]

20

AFxEE= [19 2-2]19F £t

)

2o ARE 47 HPEY] AxY
1

o

2
AFAHFIE AARE 43; AR T
OtE &5, AntE 9d, AntE AlE, AntEDRE, AntE HHEHE T)s
& ez 7MYt 8] A|AEI(Cyber Physical System,
= Rom ARERIEUE Foll CPS= AARte =
s, 7HxARE e RS2 AHIA QIEY
(I0S)2 olgste] i 9 Qi A =AofA MH|AE Algsta g3t

(Hermann et al., 2014).

Smart Logistics

Smart Mobility

Smart Grids

Smart Product

(38 2-2] 4xt MAHTO| Helet 7+ MA, AOE &S /AR
ZE4: Shafig et al. (2015), A&
Kagermann et al.(2013) ¢] “HA=2 o]yAE B INDUSTRIE 4.0 7385
95t AA AR Industrie 4.09] #Z H1A o]2] Drath & Horch(2014),

Posada et al.(2015), Almada—Lobo(2016), Batista et al.(2017), Simons et
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al.(2017), Wollschlaeger et al.(2017)5 o8 AP AFAELS AF=<IEY
(oD 7H & AILH(CPS)o] AmE F47dE AT 71T 7€ =
Joleh= FFd= AAskL Utk
AFEQIEYI(IoT, Internet of Things)2 19999 ul=r MIT FAATF 7|3
¢l Auto-ID CenteroflA] 900MHz W<e] 453 RFID(Radio—Frequency
Identification)E& &-8% T4 dA7&9 BES /et Y &8 A
= 4

d oy wek ¥

ZsPA A eYSATHEl R 2019). FA oA Ao
# IoT 7Hde Hol AAst Alof7]ot A Hol A2 7+ AUl BALS 53t
Aumnt ohjet 24 9 Aoje] A5 s AT A%H WHsw

9},

Haller et al.(2008)= AF=1EHU (o)l tiste] “FH HEYI| =24
AA7y dEstA FEHe=A HEYA nzA|so] AFHow FFod 4
A A olgt Aottt AUl E THEEHD(2016a)= AHEJIHYU
(o= =8/7Mde] AFEo]l A5d AH|Aet AAE =/7Mde HRE
Aelsta 1 Axte] mE = 7FesHAl ste 71N FxEt oSkl
V= *V\E“(CPS)% =92 AAl A AR} AlolH FIHe] AZEY]

A = Bty A4S mEwste] E A|AE Aol
A A7t /\E}\]Z}Q—E T4 dEEHe AaHoz AoJstyl IHE=EFEY
, 2016a).
7V =29 AARY A 2006 vl=r = HIFSHAH(NSE, National
Science Foundation)®] Helen Gillo] A AL Fx]71 A4t BHgoll WA At

== AgUACldS Fdll AARter RS st Alojske g
7V =9 Aa"ES A0 shltEiER, 2019). ofFer Jide SISt

q

%

o 2 A

7hHset T2 WEd Ao"e da= stEz A4 2 7Y =t
Stal w7 tAE gelo] a T ORAARS FHoR §F §9 7
AN oleet 7MY = AAFS] #ZESE 9 AT TtojEeele] HadS
QA5 2008 FE 20119 7HA] ZRAEES Hafstglon, 1 Ay} F1Y
AAZEZEQ FMI(Functional Mock—up Interface)E  &H/dstH A S,
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2019). o] BEL THl AR 7o) sk CPs obrldAE [1 2-3]
Zo] At shett. o] 5C ol AL 18 SERY s 42714 Ao}

T glom 7 gA Aol ot [® 2-117 2

. *Self-configure for resilience
lon  * Self-adjust for variation
\  *Self-optimize for disturbance

* |ntegrated simulation and synthesis
. *Remote visualization for human
\ *Collaborative diagnostics and decision making

NZO0—=-IOZC™m
imm-HCw—20-4- >

» Twin model for components and machines

* Time machine for variation identification and
memory
» Clustering for similarity in data mining

* Smart analytics for
= Component machine health
* Multi-dimensional data correlation
* Degradation and performance prediction

* Plug & Play
o Tether-free communication
* Sensor network

(18 2-3] ’Mz 7ty =2l A2-9
EA: SLee et al. (2015). A cyber—physical systems architecture for industry 4.0-based manufacturing systems
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o A o=z

Aolst  Qtk. ¢tH  Khaitan &
B

McCalley(2015)+= 714 %ﬂ AARH(CPS)& “AtolH] A aaet &8 A
das 2 09t AeAgE AFcte M2 39 Alad"c=z Fostn

O

ottt Rad(2015)& gt of7|€l*(architecture) S F-55H= =WoA CPS
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T84t HRE A 84 I H B2 59 23 24 9= Y
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ol CPSE IoTE ol 42" AA It f714¢ 253 =
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(18], 2018).
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Aoz A7 3 Zuehlke, 2010).
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U%ﬁ Cyber-Physical Production Systems L - = CEZI8E
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Industrial Internet of Things (110T) E Edge
Computing

(O3 2-4] AOE SF HEx
E4: 1355(2018). A&
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AntE HER S V)5S FAshE FHsH 7w 84aF Hupels 3 Al
Mz A, AZE Y ggogre dAsH: thokst ARE AdEsty 4
Hote] Aslo] EHETM fEA MR Mot AT 9 Fh(Fad
71945, 2017). LY A HENIS Tl +HE = FAY 52
2 Agdozs dolg 7Rt §A 9 gAEAS Adsks Z3to] "o

(Lee et al., 2016).
SHE 7|e2 FHote ©AY fufolA W MAZRE SHE JHE of

970180l 888 & JAEE 7h-AstE FAlol sk 2AILH 2434
HE2Al ol dAE dEste "N 9Te dHWATIALR, 2015). &

, BHE aF oA ot SACNA A" e ] dHolHE A st
AFE 7l&}(Hermann et al.,, 2016; Thoben et al., 2017;
Wu et al., 2013) dHlo|HE 8% AHH=Z HIst= H glojg EA
(Hermann et al., 2016; Thoben et al., 2017; Zhang et al., 2017), CPS,
ndy, Algdeld 52 &8sty THIEEolA e Hee *auﬂ ggos A
gole 7leol 875 M, Asotd AA”Heg stog ZrAAS RYEFSH
I 7sEe FATeEN S &9 EF0 A8E & de dEgE g1
5= ZAo] ZQ st (Davis, 2009).

o=k [IC¢] Smart Factory Task Group(2017) @ FAA7]HF(2018),
Deloitte(2017)52 2971 (ODH F4A71aDe A7t 20t 3444
of ™l Fa% ZlEol#tal oS AAstal glem, oFd(2017
Digital Korea AF313to] QIE|RE Fall OT< IT2] 71dst
Al Sk Zo] EAE ZlEole 7/1% grelsteiet. AAl A
Ql mEAAoA pRiEE BFe fEHAClAE T A
tH(Wieland et al., 2010). E3] ofjZ&fA ol A AA =
AE HolHe TES EASIste] HF FEANA AL EH A7 Sk
CRM, SCM, MES, ERP(Lee et al., 2016; Wieland et al., 2010), E+=
PLM¥} 2 FaH AR AARS 283t (Zhang et al., 2017).
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(B 2-4] AOIE 3% 2¥7|= |49 Oy
iRy ST
k4 25 3k(fully automated)
7714 (robustness)
914 (flexibility)
AFA o8- (proactivity)
) 21874 (autonomy)
A58 A 317434 (scalability)
21 &4 (reliability)
(Intelligent Control) i Z] 5 8k(intelligent)
7 84 (accuracy)

]84 (responsiveness)

71718} 35 (machine leaming)

] -3-*J (adaptability)

W3 A (agility)

ZRhE AEHREAA

(Smart Products/Parts/Materials)

717 &< (machine learning)
4 (tracking)

21 2] (reliability)

ANAHE 715 7d (reusability)
Ag] A 13A3HGIS)

FAA ZzA 2 Al(SPO)

ARt &2 (real-time
communication),

A1 &8 ©] A (simulation)
2=utE Al X (smart sensor)

22u}lE 27 (smart material)

1) |0 E(big data)

dlolE 24
(Data Analytics)

SAA ZEZA 2 A (SPO)
of Z(forecasting)

B} t|o] Ei(big data)

A2l % HI}SHGIS)

71 Al &<5(machine learning)
A2 A EA 714 (knowledge
DM)

A& | o] A (simulation)

of| 2 4 (predictive analytics)

2u}E 2} A (smart materials)

3% (tracking)
K dlo]E] 7k 8h(data
AFA )-8 (proactivity)
visualization)
IT 719 ke PLM, MES, ERP, SCM 221}E 217 (smart material)
(IT based Production Management) | CAD/CAM/CAx -3 7 & (operations planning)

A 2e 7
(Visual Technology)

%744 (augmented reality, AR)

7148 2 (virtual reality, VR)

< 2 1% (hologram)

89t HEH

(Cloud Computing)

ﬂllﬂ

A7 B4l 2

2= Az 2 A5 (cloud manufacturing & computing)

)| o] B (real-time communication & data)

A Az
(Advanced Manufacturing)

oft o
2

i
ox
,r_i:‘
é

A A EEMS), ATE AT RRMS), e

olvA d7jg&Ad

(Energy Saving/Efficiency)

#4715 4 (sustainability)

3D TAE/H= A% (3D Printing & Additive Mfg)

Aolw] Zej/Al A ~H) (CPS/CPPS)

Alo]B] H.oF (Cyber Security)

AFE-Q1E (10T/105)

ZA. Mittal et al.(2019) & PARI2019)9] A== Hre.
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ol
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2
o,
=)

%

T £utE 3% AEst 3%
Al -4 ol o] H 54 94 EERICE]
BN ZZEEF ¥ oltjul(ethernet), @Y ¥+ 4= W (fieldbus). THES H

A4, 714 vE

uE!
57 A S, F4 T, AT
=

Aol A T AEET T4, T A8, A7l A, 18 Az=d
A X
2utE A e
ﬁ/\].ﬂ E3) UH].ol aﬁ]——‘?—_‘:_ /KT}\]7],
Xéii]— /\]./:Eél 5w, =Hre, = , AL 0].0‘:_1?,‘55’ . 30331
A
teolg 2§ FAS £ 9 R4, 9 doly AA R 9 2
JF Z2A 2 B o
2 7% }‘]'Eu]', :‘ii"ﬂi\_, 7149 &3 7Htg;§|’ =27
2 =
v, AJ2g, Aol Bk 5 ]
=k A9d wel

HAALA ZH o] wokAA

Z4: = E=@2(2016a). HIE 2 - A5 7= MG X

olg} o] Aute ol thate] AFAuiet ojzl BN cheket AdA

Z49,]_‘:':

o =

3k 9lom o9l thE MfAdEEo] YA AHole drd [E 2-6]

o} o] R.F sheict.

[E 2-6] A~0tE S&0f thiet F<

as 3¢

AA, dFoolg, tjaEd o] B HFE QA47F D FEACE A%d &84
1991

AAE on|, o]5L HEYA o) & dAF ] §l-S(Weiser, 1991)
2008 | 59 Stuttgart tetol M= AnlE FEE ASHANAE)| W A Ay 7] A7)
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¢

A FAshe 43S A4skn ARshe FPoleka 9 sgd os4 33 M%
PN

A R A A, SR A B e 3 A 97 o

Az G AARE 915 BAY Auel 54 FEE FEa0] AT A
A 3l A3t Wk A% 4 (Lucke et al, 2008).

Tt

=
o 1
e 770 B4 wAE A s, AF OAAS A% a4 a7 geee

2010 N 22 A 1] X (semantic services)S 7|HFO R AT AL ANE AA(LEAE)R

TAE 349 EE A(Factory of Things)(Zuehlke., 2010)

HZU 2 50 w3y £248 s B0 /PRE Z28 £ Jde
2011

Qs B dAe e ZAE sEshE5E(SMLC, 2011).

% ], AR FEEC] MR A, BF A H fUIHoR AAEo] AsHoR
2012

R Ry g* A 7| (Davis et al., 2012)

2013

Industry 4072 A28 AAZAdZ o] 4 AZGPAEHH Q4 (Kagermann et al., 2013)

Industry 4.0<] 4}:‘% AlolH &2 A|228l(Cyber Physical System)7|WFe] AvlE 37 3o
21 5r(der Forschungsunion Wirtschaft - Wissenschaft, 2013).

ASA, 584, heA €9 Asatl 1 Aa 494 o189 FEANAS Held

2014

H 1
AvtE S B0l S7kshs AACA e Aol maA Wkshs A 2ds 7

2
AE Al BAss BAE AT ol frddtal A8 Thed A ZRAAE
A

Asdhs Az &F4 2 AZEY ], st=9 o] ‘3% = VA0 2HeE osfH =

F24 Wsgal i A PR Zbeks BAS 5] A% fasta 43749

AAZZA2E A Fete A% £F4(Radziwon et al,, 2014).

2015

sk WHA(e] A A, 2015).

= 3
24717198 ARt g7 LﬂE"Jﬂi AZE o] ARE u dstoan A glol
Azzz A, EA, we7F 7bed 282 vl Al A4EaME ddge s
EE 71A9 AR BUE 0l Thests, AFAAAe A solA oW YHE §l=
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34 NS ANGHE AZ BAEL, A%
T=e oo e a9 Aad 974
F8o1 Aoz AEH AEFeA B3]

R

3, 2017)
b Al ~El o ZHE A&AQ] HolH Y 5E

>

xd(D loitte., 2017)

Rl LHHE‘, A4, 2dy 9 AlEoldE F3) AS(intelligence) X3, A4, EAt
= g9 A=l Huk A 2759 ¥ 3HEF(Longo et al, 2017)
b 714, FEAE e ﬂlw TR AVE Gl BRE B 7Hxﬂe gz A4,

> >

OSL i

%2

24| ot
s
o al

doly FAe) 7Iwe = JIEE &+ FAl @ #FH 7] (Ramakrishna et al., 2017)
AX MEYZ 7&, AFA (A, A3} dFo] 743te A A2 HelthY[Ren et al,
2017).

Az PITES BE 74 8450 ANGOE F4599% 59, 4 193 499
=

]-:‘01 Bl O}Ur/l A AxE, AutE FAL AL

THEE AHRES, 2018

AEe) 718, A7, A%, 8, B 5 A A4S T IEE 58 o] AN 2
2018

Ngtoz ] 14 018).

Weng, 2018)
ZAT ZFEQ019)F BARIQR0I9) A=s vrgos At AF A3

delstH AntE 342 59 AHAER 4.00] A =FEA 7HE &Y
AA®]L (Cyber  Physical System, CPS)Xt AFEQIEYI(oT, Internet of
Things), AH]A QIEUI(oS)0] A 7&=2 &8 HI ok TS ol#gh 7]
a2 ZEdto] Antgde 295 SRt 7154 8L E ofEAClA
(MES, PLM, ERP 5), SEM] ol 24, S¢E AMuls 5), HHto]
SR HEIAE HEEY, 28, AEAN 5) 59 o8 8 7<s°l
TEH 1A s AR o] EEEo] Mty AnE A2 AE3 34 Ap
o|7} glow, o]d A|AH] Hrh w23 g&Zlolm, 7 Hgo=m U] @

2E2 53 gon A7t AW I AAE Fof A&HO

o
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Jev AF3](2018)9] “43F ArgdEHy Qo] gE,
U8 AmEY AntE 34 8o H 7}
olE HEE QIHAEF 4.0 FASH] A%
A G284 PHTE ST =t obde, 18 HEE
7} oty Holth 7Y Fad AL AnE AL =Y

o
Nez @A s Rstd Ame TEE0 QA 9

o
N
. 8
ol !
23
0—l>':|:1
ol R
o T om
Ry
> o T
SR M
OZE—E‘__&‘
| M

2
Z o

offt
> o
o 1o
ofN Ik

uf

ofthe Zloltt.
# F4 Az 7190 AAHoR AT YA BA @Al 471 FA
el FxAQ BAMT 719 A0l Fopd faet ) AE o] BE
o2 Ard4ge] AYE olfoiAA R Gk FAYYCRAE Fa
Az 71gel AR 4TH AntE B 7ES S RolncE A
Aol oldlet g Fa7Igel 47 AT 4 A 2, DEE 487
o] Wasityy ¥ dHolgo] APATE HuwT kA4, 2017)

el B A7elE Fy FaAEY AntE 3 7E 29 719

2.13.1. Az WeAcrgle] ws
ANA oz Ao B Az Wam Aol BALQ W @ vk

WA (craft production)oflA] T 4Hmass production), T I 3H(mass
customization)E AA Loz HAWES A4t (personalized production) 2
2 tf=F 7HQISHmass personalization)®} 2 M2 FAHZ WSSt ot
(Fogliatto et al., 2012).

Yoram koren(2010)-2 A& AFg]o] g+ g Alx i o] HItE
[19 2-6]°] S Sofl AEstal qlct A #4 sj2ichelQl T4 ABiga

5
2]
(craft production)’ A& 140l EESE Q5 FEA]7]7] 95 SHA A=



e

At ojFet, whebA] A EL] bl e =4 AEE a2 AR
of sty &, AAAQ BAAAR O] A= <ls] A& 7HA-2 A
w51 /cH(Hu, 2013).

19134, Henry Fordell &) A70H o]54] 29 2ele 2o AAE 55
932 7HA 9 AlEe dEeR Aitehs A2 deotd ] ks Aokt
(Pine, 1993). B Hoprt A& Aitel] 85 FE&0] douedy 5o &
shef g2 F7F Al Mol A82 tivfi Aol o] S FEAIZI=T
719959tk (Hermann et al., 2016). &y A& AAERel(dedicated
manufacturing line)& S-S 29 ARAAHL AEO| TS FH 07 FAA]
RO AF] ool Higt w2 A3l
At dntE Soigketaz; ke E ts A Al 2 A aH gt F, e 9]
H 2l (span of control)et 72 EAH
SHH, 19374, oA A7H Toyota: A22F A|AHA o] & H=35F 2pl o]

=

Aoke aastaar ABAQ geld AsgAllAe] Ang E

A
rg

iy

og =2 A2

2
rol
_|>~l
i)
32,
%
~
O
=
o
D
N
(@)
—
()
\/
tH
O
=L

rulz
N
_O'L
38
5‘:
T
=
r
(@]
@

o]

(Ford Production System, FPS)9] 253} U o] 54 Xl AA]7]+=
st €99 FA40] sk 7Hto 2 19508 ) Zof = Qe A4 A" (Toyota
Production System, TPS)& &g =4 A ZH-ZoA9] MEL ZoFs o &3
CHKrafcik, 1988). ¥4 o= TPSE LFAY 2 e FEste 4vd

dots 7Rtz Az o] FAE Auista e, Alx Gl TPSE 7[vte s

1988; Qureshi et al., 2015). ©o] ¥, TPSe 7fg2 19844, Toyota%}
GM(General Motors)9] @2-F2to] Aytz &gt NUMMI(New United
Motor Manufacturing Inc.) 3789 AH-& EH=E Sto] FAH 0= ml=of 47|
=9 0™(Shah & Ward, 2007), Womack et al.(1990)¢] “The Machine that
Changed the World”, Womack & Jones(1996) ©] “Lean Thinking”ﬂ]- o =

O] AHo] E7tE o= "1 AAt(lean production)” ] 7HE-& FEst=t] 7]
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oI5t tH(Zuehlke, 2010). & AEA 2 AF2Q] HFYHAA =5 AEFaL
A HghS olEolWlen, o4ds] Aol Al Aol Fatt FiEe At

Z5kal ek (Holweg, 2007).

19694 w|=9] g2t mdlo] 4471 S3H A, 2006 = 16571 %
S7RE @A BA Ui 240 FAIE & Hhgstal ek (Wards, 2006). 53],
5] Rt AlEe Adstd 71E9] sauelvts 2 JiE 1o =R
AlE e 553 AHE WEGS 2APE A Q) AlFo] AAtE oItk Hol A A4
210137t E7 sk HAeH(Piller et al., 2004; Zipkin, 2001).

21A171e]l Holgo] HJHFA4l7]&(information communication technology,
ICT) 9 4% ¥ 22H3E 36t o (Levy, 2005; Sagi et al., 2004),
o] AlZ7loll&= AE=71e] AdaE kFde 8T oEN HE FHY a8
2Ad517] I8l oF2AA (outsourcing) 2 @ X 0] (offshoring) ¥ T2 %
A4A 0 & ] 9lchBrennan et al,, 2015). £3], 19959 £-& 19904 ) o
glold ddie] #2485 ZAIg= &4 rlHo](social media), -2 Ar2

oty
r

e I FAEE FASHIET JH1e] ARl et ¥t E2 7]
= TFAA F F de A2 s g Aosts ARS AY dHPirvu &
Zamlfirescu, 2017). o]2|et X HAH|FH O] W= 140 945 A|lF2] AA!
AYitol] Hhedot wegh 11 4S)
o] #2F SiAZ]= AHAR A7t HoH, o Y 74 a4E 7

2 “l Lot size 1”& A|3Fol= A3 wr=3 AHAhrA o 2 djgjthelo] ARt 1

2
HH
2,
=

N
N
(o]
9,
rC
e
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ol
=
ro
ol
i,
=~
E
o]
(@]
1
(@]
=]
o)
N
(@)
&
2
o o

T ot AR A 2 4 e] 24 HeF o gt 2]eo]® (reshoring) @732 9]
e 2 YeR 2 9k 1980 iR LeFH]-8 S A<

73 9915 FHo] flof ]2 A4t 3 olHdPH Aol 1973
A7IE S5 st 7199 ST

ro
lo
1114
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u
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=

(Carrincazeaux & Coris, 2015; Schoenherr et al., 2008). T ojst &}
Ak Q1S S Aotalzt ol =7t 7F @EA JAEAAFL QX LojHS F
Z7HE0] AAAF ] 7]195H= SHH(Ashby, 2016), ICT2] ¥HA o wh&

HESold] BEL FFALBES FUET Bolot HEFORA o]

rJ oL
o = 2o
B o

o
|E
B>
2
o
tlo
ink
Ho
N,
1
fo
L
—E
&
B
5
?i.
B
S
@
2
oo
M
Hl
N,
f
ox
el
>
o
rulo

oj¥at: AL AU Aatel Hls] 27 9 EFHE 3 22 TaARE SHAA
o] theket H]-g9] Z715 HkettH(Rostamzadeh et al., 2013; Shih, 2014). A=
o AH A 5009 80% ol/de] TEAMESY] HIE a8 SHA BRIt A
S 1A 71 e] BE QlojA] FFAREHE- tie Fagh AT ATt
H(Quayle, 2005). 12t 1990t TRE 20009t Z7HA] vl=oA 418 =
7t2 e n4olge S wo] AAAH o]l dXAY
glom, Aoz 5ol el A (labor arbitrage)
7} Zdt4 o g Zoj| =] 9th(Shih, 2014). 20019 WTO9] 7}t ==& A A7
o] iAo 2 WERFFO ZH 2000 FE 20099 FFO] SR} oF SHY
7k 1% 2,0009 2818 2/4dohe ¥HH, vl=2 oF 6005t Foll Dot= AlxQl
= A Sirkin et al., 2011). T2yt FZ=o] Al ©E AE5=71
o] ol kEH&ol et F7F 9 FaAE] 22 YEAst wE ¢
a4, Axdol FEste AAA 7Hx]o] tigh sgEo] thE ARt
Atte o] R eXpojde] tigt AL AT THA] 2]4ro]g] o] F:A]
2 Wskslal Qlty(Brennan et al., 2015).
=224 F87I7F 2" olF Axgede Tl e daHor 7Y
AdE Bxog 3AAZ]7] Sl A #skE fetiith(Vanchan
et al., 2018). = I¢tsto] ofAet Batg o #] H]-g-2] 2o]7t Yo
E ot ul=of| Hls o] YA tiH] kEH|gel tigh AxAAY 4=
20049 14%01 42016 001= 1% #to]l= AA 7HAsHcHSirkin et al., 2014).

Tt dHo] REALMTAS &89t 22H &AE FTFY Boeing 787
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Dreamliner®] A afjA}ef|2H(Tang et al., 2009) &84 =digte] F+53H Toyota
23 2" FFAEAE(Chopra & Sodhi, 2004)= S 2H Y EY T2 EEH
i FEARES] Yol 228 HEYASt] i Al tis) & Ko

71es gt FEE AntE HEZE gijto R AAEHAL ek
AH=EJE Yl(internet of things, IoT), 22H-E H# Y (cloud computing) &
v A2 He 7le2 AQlek e = Qs St o AlFe] v e S5
7= A& 755 $th(Husejnagi¢ & Sluga, 2015). Yao & Lin(2016)+= A0t
E A Z(smart manufacturing)7} 52Q1 2952] /94 9 AF ALE
HaAZ sA dF4te] A58 W Hl8 a8y 22 olde F=d &
Aot FASEA T Amazon.com®] 7RIS FHAIART} Apple®] iPhone
Apps= AH|A Bl E8 = Jd7|aoe] 1249 ARt 35 SEA|7]
A2 AHfE Y & 4 AtH(Zhou & Jiao, 2013). W21 tfeFshA| HE}lo
+ A adigl oz Ry Wsts B 41455] it fIsh 719
oJAtAA ] AFxAL a7 519 oM (Gylling et al., 2015), 2 EHojg o] 1A
ol Z7|sjobtt P R=o] w2 FAEN wdH e ¥ tAew &8
ojfe

o2 2235t (Leibl et al., 2011; Miiller

rr
fu)
==
>~l

et al.,, 2017; Zhai et al., 2016).
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Less ‘
Competitive
Supply < Demand

Globalization
Steady

Demand

Product
Volume

Variable [S
Demand Varleﬂt

More
Competitive

Supply > Demand

Product Variety =

Heterogeneous
Customer Needs Products

(18 2-6] SRE HMF YNl Hatel HAEA 9l 2t

o Lo
Z4]: Koren(2010). The Global Manufacturing Revolution: Product—Process—Business Integration and
Reconfigurable Systems

2.1.32. 22¥ Ax34E

AZ P2 AAAsE AbgtelAe] Fagh toln], Au|AS ZE ohfjt
oA Feo} Azt FEAcHAbele et al., 2017). webA

l:H
E
=ote] @A 9@ wEe] A% Vs AREH Walolet W 4 9

ﬂJl-l

= =2 S
=9] pElvet Alzd2 A= 7les Wie w2 AR e =RA 2

stRen, o4, 4 Ado] FF5HA ekl A

[e] =
= =
SeutRAE AZY 9@l e WL T £999 BEHe] Helrt

=
(A, 2019). ST A &E = A4 DrFlA T FAH ik a

A A A EE, A
7% ALEE Aokl 9 AZYL AE I AU Polkn UHCIAZ,
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2.2.1.1. 5Y9] Industrie 4.0 ¥+ RAMI 4.0

=9 9 ARE AL 7Hee AL, A9 A=, 715Hs 2 1Y
st a9l Axdel BAY AekE 9ot ddrled=k(High-Tech Strategy
for Germany)= 2006W@F¥ 2018\ ‘Stold|2A=F 20257H2] 434 WA=
A FEstEA, 44 Hxd Ak d48H 7| 2ekE AAlstaL lot
(elFA4, A4, 2018). AFHAAAAZBMWi)= ©] sleld= Heko] -
A=A APS s 20124 AHAET] 4.0 EFT, 20143 "AUE AH]

~ WE' 2016W TAE ek 20252 [E 2-717 Zo| W skt

=2 =17 = O =
T Faug
-H o] WA AL 23 e
ahol e 27 2 )
Sl Al Y st
(2006\3) )
-5 AR 3 R ALY EEEREA
e I I s e A
o Bl 24 272020 ] . i
20104 A O Ak 54 g4 SAEe 9 ATAE Az
(2010%) = =
A A 2k SU T3 A 2 10t ZRAE W
. Stolel 2 xef2020 | -100) ZERAE A HE &
(AL ) )
6 o1 2 AA012d) | -10t VHZEAE + A AEL]4-0FEF
FAT 2015 o] F9] F3t7]% HAGA] J) TR AlA
) -8l gl w2 et AFAl §4, Ak-st s, AAAY
Jstoldl =7 2 .
014 T T A 4
GO A&7Fs s BAANIA, dA% d8, 3733 ), ASE olF 4
HIAHE] HQh)
stolel 2 =025 | -tk A Fok 3 99 g3t
(2018%) e o e e N o e R e A T R I L L e )|
AYU~EF 40 | -7]&E AxY 7HARE ICT 7% A%
(2012+) Az 2rkESL B Au2stE 53 AR H2U2REgYS
A7 8 QH2ED 40 7|gko R, AHE QIEUIE -2 §3ke] A7 1=z
@97 | ke Aus | A FE
Aol A] W E(2014) 719 Tl AT FF-AAE T MEE Aulzsgt FUb
) ME Az
oA " AeF 2025 | -UAE AARS ofd) XS AT d9E AAER AA
(2016%1) O Este] 10t F& olfrel theh FA A et $H5e] AA

ZA]. o[ JZQ019)9] A=ZE Ardos A7ATT AR
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A7loll wet 4dnich ZHAgSks Steldla
= I3% ‘stolelade 202504 whRt AH Fof 1k ¥
stotal, =8 ARR|A| siE, nlidEd 43k, /NEeAl 9 HAZs}t gyo]
19 FoFE AAstal o]FHehE AAISHATH e, 2019). &
ARG R= A 7AW ETE ofe} 7|E A BEE
= Qe AHQ ‘EdiH(Made in Germany) AEd AH|A ZFEO] 7
gHsty, QIE Hsl, fAE Atz ek, A& Zhset AAYA,
, 7153 A Ast T oulE gAaa 4SS fitt F414] 6
31 QITHBMBF, 2014).
2fo] A ﬂlsﬂz Shtel QRITIAER 4.0< 20129
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J
o
HT
otk
>,
inel)

N
ol
10
IN

3], FA7IALAE ], %%1 A7|AZAAEIE 502 44
At B 2wz JIS BEAste W, oA TS St BAA
20139 ZHFH sk HEs](Hanovor Messe Fair)E S 342 o=z dt
EEAH(Kagermann et al, 2013). 59 QIHAEZ 4.0 HF Zx= A
A, Axd 4.0 A A=E 9ol AF Axd Zokell ARtE 345 Adst
= Aeg AnE 3L 3 AAFH A Qi AR &

F7HA 2Rtste] Aok A4 EREQ] THE =8 AIA”(CPS)E 7IREe
Shohel A, 2019). 13y 2719 QRIHAER 402 Z|tiet 22 ®ES}
oiet eFele] 2 B IT Hek B dloj AWdAs A2 g 482t of

o8, ABI1E A AL F47190 4 R, wge] aPEE 4%
e ol

Z44
g Qo] BAjer ge olge] slalste] FAA AWIY L Avhe] H]7}
Agse] WE BEEe 43 HsAel AVHEA 2 uEe werhAAa,
2015).

oo tete] HUe 27 AT B o]z FHow @ AHAED 409

HAaHHA o digt HA Ao A 20159 49, =Uo] BMWi(aA® AA o
215) e BMBF(AH 18 AFH)E F5Ho=2 FF FLo o 7]4tet
ZdHE QyAET 4.0(Plattfrom Industrie 4.0)2 MEFA A2 oA S,

2015; A4, 2015). Plattfrom Industrie 4.09] jEAAY= o2 [# 2-8]3}
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=

[E 2-8] Plattfrom Industrie 4.02| CHEA 2t

i gg | FF HEEE e T aa® meb ddds oMIUAR TAT RAMI
15 4=

| N
0169 19 271905 $7719 $0 & FE8HE Mitelstand 40 OJUMEIB A 2 117) o

20179 3¢

20173 49 | 7199 A7 #e] 45 AFE 2 Alo] 2 2801 AlE

ZA AMAT2019)9] A=E HPoE I-AT AR

E Adatgo] skl =2 of7|EA E%‘(Reference Architecture Model
Industrie 4.0: RAMI 4.0)2 A= 7He] B4l QI7t} AbzE 7He] BAlS 96
A BEFoHE qfeft IEEe]lAZE HAg ‘:ﬂ olE flaliA wEolRl Ayt
RAMI 4.0 o|th (&, 2017). thA] TotH, JIHAEL 40 o FdE& fIste]
e Xz oprlElx mdo] [17 2-7]9] RAMI 4.0 o]ti(Adolphs et al.,
2015). RAMI4.02 3xpgo =z 4z} Atelo] LA QAES daf Zz&22 74 &
29 AZFAESFZ %, hierarchy leve)S, XEL 424 9] 2to]L Afo]
S} 71xAHE Y] s E(life cycle & value stream)&, Y52 H[2ZYA e F
oMol G7d FARAS AZ(ayer)= YWEPHATHLydon, 2016; Zezulka
et al., 2016).
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Architecture - Hierachy

Businessprocess  Layers Internet
Business
. - &
% | Functins s
3 e ERP
| Communication
; I
§ rer MES
- PLC /KM
Digitalization

Sensors | Actuators

: N i ; -;‘ “ .
) Physical Things AN IST §

N . —\ Product
Development__, Productlon/_ Sales, Service

(A8 2-7] 4% ool B #1222 (RAMI4.0)
Z7: Thoben et al. (2017). “Industrie 4.0” and Smart Manufacturing—A Review of Research Issues and
Application Examples.

AZ ¥ (Hierarchy Leve)&2 34 F A4 Yo T2 715842
#Fatw TR A AR 4, AlE BE dHtols, Ao futols, AH|9]
A, YaAE, dExete]l=, AYHE des FAAEH(Wang et al., 2016b).
old AFs FAAZ FEE RAMI 4.0004 AAsHE AZFFzEe (19
2-8]3 22 zolg Held, Witz w5t ol AbEst 542 st=de] 7
w5, A5 A AltE Ay Vq FZ2E AT YEYA AR

SNE AHLEL 0 870k FAT Al
e 7159 #atel RE R4S ARUAC]
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Connected

Entreprise ﬁ y World ) @ ﬂ

?:r::ers in €Y H st

ofY

i = ul

Suion g8 K‘ZD 0’0 ” )42 g,

7 Smart Vo

Control ' - - W=V

ote [7] o B @

Field Device ; ' m i-u :"3 o

. = F] ol
i G B G W s (D EHE
Modelo 3.0 Modelo 4.0

[O8 2-8] At&3st S ARE 39 AT +=
Z4: Hankel et al. (2015). The reference architectural model industrie 4.0(rami 4.0).

2ol AfolZ W JIABE & A Ei AR Zoln Aol2g e}
g, 24 Ao AA ®E maEeg] AU S dgsis B, A7)
Az3ALe AWsts ArdAr TRARL, 2017). A4 ZRE Eol
ol ghzwm, AAR AEo] wEolAY Erglo] AAEATL HHWang et

216, ANSES AT e TSl aFA Sune A, A

2 RnE ARE Beely Fgeks Al

al. 1
ARG o|27|7HH F714.0
Eal

S ouRttt(®i2, 2017).
d

715 A% otZ19l A (Functional Layers) & AH|A 2| A|l2®S IT &
Hog Eofigh Foln, ZF T2 5YAY TS "ot &t F ol =&
st Aol EA5tH, Y85 v I T TollE oHIES osiA HH w3l

(1o

- A ]%(Asset Layer) 28 7Agely WE, PLC, £4, oFlo|H &
o Belzlel gamet opet AmEo], ofoltle] Seo| ] 2oy ais
zZdst= AlS(Rojko, 2017; Zezulka et al., 2016)

- &% AlS(Integration Layer): &E2]& Q4o tfiet Z2AA7F HX|€
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A&7t 7b5steE AlA, HMI(Human—Machine Interface), #HAFEE Aol
554 HARE AlFste= AlERojko, 2017; Zezulka et al., 2016)

- 541 A% (Communication Layer): AFd AoE1 FAH dlojg
I IR EFS AMESHe] B4 BESIele AlE(Rojko, 2017; Zezulka et al.,
2016)

- AH A Z(Information Layer): HolEHE $3, A, st {83t
AH=2 H3sl= AZ(Rojko, 2017; Zezulka et al.,, 2016)

- 7% A5 (Functional Layer): @A8td 7|52 Al¥st= AlS(Rojko
2017; Zezulka et al., 2016)

- H]ZYA AZBusiness Layer): H|ZUA REylo] Wiy o2 w] =Y
A mgAA 7k F3rt o]fFoxE= AlF(Rojko, 2017:Zezulka et al.,
2016).

2.2.1.2. v]=ro] Alxg4l
nl=9] 42F Arde gt s g 34 R di7|del ot A
gt 4719 2 Y] A of SAlof| st o= M, F
M2 Uipo] B qlow. 8 Alxy s AL [F 2-9]¢F £
AR FL AXHA H=Ql 4 Yl ZAAY(Industrial Internet

ARG B2 Fuske Ads

@)
@)
2
@)
5
e
=
5
rlo
o
)
IS
e
4
N
i
i)
Y

S

nee mekeh A5 H2Us Bdg =

= (FAMA7|HHF, 2018), ”%’ 7t IoTY] o84S St 25 AR
k HL t

9%1;],(01 Eﬂk] 2016)
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TFIAl] HFot, AutE 3] Ak =

star i Z1dol ZAze] A Aeu 4o Fostes Fotal Jlrk(

A, A4, 2020).

T It Al mtEY A (Advanced Manufacturing Partnership, AMP)&
A dAEEE T HADrle FEIM49 R&DE Aotele o,

=
% 5 AzRE FHH AN BEE 4
A

-1

2 A7 F& g

s A3 71e A AYsolA Ao Aol FHate Mg Az FEYAY
2011 6¥

W 79 A Azxg oA BA9 G5 # tE® Hil(Report to the President on
2012 7=
Capturing Domestic Competitive Advantage in Advanced Manufacturing) 23

=7} Az24 Al Y EY T *<9KThe National Network for Manufacturing Innovation:
20134 19 -
A Preliminary Design) ¥

It
=5
ftl
ol

AN Eopel A s Az} LA FEH v=e =4 AAE Ans
© AMP 20 ¥E

20134 9¢¥

A7lEa 7 abEA o d7ker Azgald i A4FA S0 7 4 (open-topic

20143 12€
competition) & W& 22 3= W5 Az A AZA3 HRAMD A

20154 2€9 | 2015 AE BoA 2 AR 3G AY 2 E
AT AT R0 Aws A o= ATATT g

2012 drEE HHARY =7 ZlEdEY AAFRYI BAS
Manufacturing USAZ &&= =71 AXYA Y ELA, NNMI(National
Network for Manufacturmg Innovation)8] AHZ Sl AA-E4 HoAHH
(013, 2012; FAHMAZ|AHE, 2018).

NNMI= 4Feh-Ao] AA A AAE 7[He=
229 oy gH7E HjHdo=s Stal fFA|AQ B3R

ThEHEAY 7|25, 2016b). A2AAE 75t 9 7
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Kl
_>'~1_‘
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2] ofer ), Qluete] g4 W A4PsAT 2L vl /A BEE 45
AAS AYI dow, 2= W Ax7He] ARES flof dAdrl<es] Y
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A Z2F A AF A (Manufacturing Innovation Initiatives) & 45 F-5&A+
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o] A9g ERE ot glom, Axde EA Hopo| 2He £ NI A
o] obd AxY AAE ot¢2E BT MFL V|vte s thgi} Zol
108 F719] 394 S48 B Ax Yo 1ksts F3lsta ot
(FAA, 2015: F4HA7|HR, 2018)

1A A=l 2015dFE 20258702 AlA Az 52 59 9 92
FEo2 APt e BEE sta 9ow, 28AE 20259 E 20354
7H2] BT QS dEohAttes Zlo] Baoltt. XF 39AE 20459 7HA]
o=t dol AlA Ax 1817 HAths Aol g Aot

FA F=2 20209712 Az FwelA 1T A= 7idske b,
202597 sl g Azt 1T &9, v 22 3 o9
= 28 53 22 844 olwE daske SHoll FFstr AHAA
2015).
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25 7199 1/38 £mtESE sh= 4, 201749714 AntE HE2 9]

ol

aEshE gl g7ss 8d 71&(CPS, JuAEd, AMEAA, 3D ZE
g, IoT, 295, B dlold, 229 /d Fsts 913 12 ¥ 29
W% R&D g2 FHsHAtHEE S, 2018).

Az g4 3.02 7o) Axd FAE FET 5 JEE AR A
o] &7& xAShH=dl FEstar glor, ol wet AR} Rt REO FF
FoA9l NP g5 AutE FTH FADS 20158 7€ AH¥sty Wzt o
T THOR ot AWE HED] HG-24F A Alfoty QtHE A
7145, 2018)

=5 - M=o S 7S

@ MEYD ITS] DESIEl SN Saf ANANSIER XIE,
7= X|SfAte] AERAIE DEIjo= SiAl
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@ MTAIME =7| HESI NIXEQY HEto= A

Hx=ge] AoltE il =T

4cH SEFIEEF 130 M5 F=TEIopH|

D ADIEZE 25 - SHit

1. &0E= dibars] @ 8o A0KE FIZ=7|= FH
Bt @ mM=Y A==npe] 2}

@ MibEd] D=2 £XF =3

@O 20t BEEIE =71 FHAlE

@ 30t XIs" &FH - 25 JHY 2 ArdE
@ 2IZF R&D H s S=Xt &I
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@ X HE AtHuix]e| A0pESt

3 XHE S5 AnpE g |4

@ Figel xp= APKIEHE =
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A0 SHAl

4, APHXHE =7
AT |EE Zm4Y
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a8y AntE 34 Bt AR ZGAY #E719S 70%01/4de] 7
A aEel HED loeH, IoTE &8scte St 2950l 1=3t FH|
AULE 3 52 Axet Aos yehal ok kRt IEdAEE A
tH] MES(Manufacturing Executive System; AZXAYPA|IA®E]D) SCM(Supply

Chain Management: 7Ix|AFS #E)e AZEO] 7|&2 Aoz Azt

——}

7
7F Hou MA, 25 5 stEdols oot AXGA thH] 40%+=22 At
7 2 Ao AR Qo AmE ZA £Q ITEV|Y BT HE ol
StHof o 25 ZAX Q= AR IAEATAIE SRR, 2017).

2
oo wel AR AdESEel e ke BYRAS FEL 4 5
of AYs 7HX AL Avre] AntEstE FAskua RsI QLo (HGEA
LR, 2017), 20179 49 LR “AntE Az v 2025°S S5 F
202597k Ak MEY gk ] 1A I 9 B AL A 4
e opd, AntE mEele] MRS £ G4S BEE ohn JrHEANA

7195, 2018).
2.2.3. 3427194 A0tE 3%

5YU9] Schroder(2016)= "F4719<e It Industry 4.09] A" Ao

A zute mEe] =94 7GR B Folrt 9 el 4EL sk
Agel BE 9 OAg A BA, BEY dol, dold et Q4 BE 5
o Ak A5 FRste] AR,

QT A, F 71040 oba AAHQ A B Qmet FEOR 1 oy

ol2fgt EAle 7fAUMO R Schroder(2016)= WH 1zl o5Fo] 2|44
J W FAV|UE LT ICT AR A B4 A3E dgstaich
E O MHEHE AY A9 Alx Savlde didem AR
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A2 Py FA, o] §X] K4 58, A 59 Tl FEETGL
Aster,
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architecture model for Industry 4.0) 7i¥ 2 2E7F =t GA|e] A5
A5 AMEH 4 Veza et al.(2015)2 B57]F AAHEHMCDM) 84
W AR ALt HEEQ A HE §7t IH2ER 4.0 245 470 st
A, JIHAER 402 M=z 39 AntE dEgy Rds 7|fro= s,

LA

O

A
oz ke
H

O

- 50 -



s Sl of

zaAst g450)n H2e

255
SER R

foba stelct.

1 =
5 ©

1 ik YEYZ #eE7t 7}

©)

H

Mittelstand 4.0 °o|UA E|E 7t

=2 20159 3

5

o,

o|

JIHAEH 4.00] 2T A7 =i

S
—

HHXE M, Prinz et al.(2016)

At
=

ol
Hjj

™
o

fEL

=]
s

ol
=

A2

=

o zniE 3ROl A

o=
Z]l—d—a—

Fsiet.

S

S}
=

Gefl 71

AET 40 A

AAY 2016 F4 AZAY] Az ¥ Holy &

flole] 71&9] =olx
tae. 97 23 =l F

]

gl ©

o] AAAcr A=

AEAE 7

tel a7

S

FH A 2], 2016).

Tt o]/d8(2016)2> =L JIHAEL 40 =

I

e 877} ane Ag 8

o)

k!

of gt ulE

tReH, 1 A3 AntE Az

S

o]
H

dF

A Al
i S

Al B4 AA

=i
=

(Mittelstand) =

Tor

Fact.

AA] AAE

S
=

- 51 -



e

2
I o ox lok
A

o B
It
2

ac)
>,

E

) b
‘E tllj u rﬂz ULQ
o
Loy o Iy 2
o ™ |m N
l), —_ — O
502 o x oo A
I’ o i o
Im of = lo &
oy
OQ o X2
o I L;J‘ o In
ol
H-U e ;94 r:
L o %
T I
>~ il
Ny R i
ol
T m
£ o |
e 2 “5; oy
ko N FI-E =l
K™ oft
= Q o
N e =} o
T 5! 1;1
v r
_l]{ I s o,
[ >~ Q’i‘ -
Rl — g3
[> S =
3 N
il 2
oy
N i
re ol

2
i
o
R
29,

Szejka & Junior(2017)= ARtE FAO] 879 AR FH5 9t 53
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[ 2-13] AOIE S& M™#
2ulE 3 75 54 2HlE 34 FE5UE
5 Al End
- - T4 HE IR
Al | A A A FH| A F| = AL Al il
W | = | &| 2| Bd| | % 3D -
bl 4d | A ol g 9| A 4| 2| d A R al x| a = 8| 2| = 23
A glala| S S alalele| 4|l lalal’ Ao o]
glal=| 2%l elalalalslalElalal || a2 3
2 - N g =] Y & =
S I 1 I I 7 B -~ o g | Al a| 3| o | 3
3 o & " g
¥ 5(2020) V| Vv V| Vv v
2 47(2020) V| Vv V| Vv V| v] v
7341 (2019) AR v
AAI21(2019) V| Vv VI iv]v v v v
9 F812019) VAR v v
Kumar(2018) v V| Vv V| Vv 4 v
Lopez et al (2018) vV | Vv vVi|Vv] Vv
De Felice et al.(2018) V| Vv Vi Vv] Vv V| Vv] Vv
s34 2)(2018) v VAR
A7 £(2018) v v v v,
014 9](2017) v V| v] v v v
AA 2)(2017) V| v]vVv V| Vv]vVv v
HAgsy HA4d017) | v v | Vv v
A9 A4017) | v | V VARY
Z-85+(2017) VAR aRY v
Waibel et al.(2017) VAR Vv V| Vv]vVv VAR
A+ (2017) v V| v] v
Ramakrishna et al(2017) | v/ V| Vv V| Vv V| Vv] Vv v
Szejka & Junior(2017) VARY v v
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Cimini et al.(2017) V| V] Vv Vi iVv]|vVv]| Vv
Prinz et al.(2016) V| v v viv]|v v
W) 5.(2016) v ARY v V| Vv v
Park(2016) VAR v v
A (2016) V| v V| v
Az3te} o14F(2016) | Vv
AR 2](2016) V| Vv v
Veza et al.((2015) vVi|vVv]vVv 4 Vi Vv]vVv
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23.2. AUE 3 FEUYE

A g YDl AHE vrer go] AmE 3 FEUE T T8
AEetet A= | oy &8 el 7RAAe S99 8QlE0] dirAe
TeE A7 a9oz SRIFGITh web E2ALAE AHtE T
g gAA e o Al 7HA gfler st AFstazt AlEA e
HEA} gt

2.3.2.1. 34 53}
MeHoz AFshe AFHe 22 A
4& zxFotal AdgPste AL Eotd, T<es| 71417 <l
AStel= FREo] AFEEH, AHEst 71E2 ulE 2PHE Z2 T ot
b Atgro] #olslA] RTE HA BTL AH FHO Az APst= ¢ »
a3 RE 7|&S TetH(Groover Jr, 1980). FAIHCoR AFEAEHN(IoT)2t
THIEAARICPS) B 23, 3R, 3DEAHE, AEHold Tt T2 ot
&gt AmEQJojet st FlaEe] AH| AEIet JF Asst Bop &
71EEolthREA 2], 2018).
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2A A AR BES =ol7] fleiA A FA ] Aytel] At
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A= w9l b AA AABHO 49 A AAS FESHE Ao A
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oX,

o
=

of

il Ao A 4 J=s st A A o AaFlst Hg 9
AA, AH5d anE =
A 2019).
olfgt T AEeHe] fole w7t By o] wet 747 g 39
3 glon, goio] o] AA L FA= o] A FrHIFE, 1992).
QHEol AL ZFAANESEE Factory Automation® 2 FASH=d], 7|AU
7171 AA e $4& & st=gle] SHAA Aosta 9l §HH, vt ¢
% A
=

AFE SR StEgo] SHRETE 774" 7]
=

oX, o
2

9], 1989; o] <, 1996).

Rt AFshE AAGTE AEEstr] fsi "HaE ALAA(CAD:
Computer—aided Design), A]¥-58HCAE: Computer—aided enfineering), #
FHAY F8A 2 (CAPP: Computer—aided process planing) &3 = 7]
== A8ste] AA 712 @ A Fd, st AT 74, B3UHE
7VestAl siae AA AsEkel ARAEAZ(MRP: Manufacturing
Resources Planning), HE®27|H(GT: Group Technology), ZHAI/IAFAIA
S(IT: Just in Time)o= AAHFES] B &5 A st BT AF
3l Eof avtyer AFE Flche wE Assh, AT olA A=
29, 7Fs, olF A T B2 AgEEe AEst AdS ol8ste] ae
Aoz AFS Aitshs Alofxsstz IA AZHA Rio= /71 7H6S
T3, 1997: Adler, 1988). &3t oo digt A3 A4S 4 st
[# 2-14] o Zt}

[E 2-14] xt329 g9

e | 93 A A g
o ol 92 7IAY BE Ee ol Aws Ay Asd, 3geAEs dAR
2006 | & ; .
Tt Alzsl dA Y] FFAEE A FEF-LH, 2000).
A, AR 71Ee] 5§rE 58 &5 AAET FA8SFA Eg5ks
1991 Bessant . _
& 9453} AA -5 (Bessant, 1993).
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| AsxET, 2R, AEE)719) olE ol&ste] AE BT F ARE e
1992 | 33 )
A A A z"stE2A Sd7IAFE AT A5 71538, 1992).
T Aol A QAo ZA A 2HEES Eol7] 3
1992 | A& | A B T Aubel] Ax 4L B Az, VA, AA R ARE M
Z35A FPAA AEATA, dE5H o= %‘”3(7&%%}, 1992).
980 Groover | U2 A4 ® Z2a#o] wal Abgo] 7heldiA] ¢ AR 9% AL
1
Ir 2222 APA7]= d DR3F 7] (Groover Ir, 1980).
ZA 3 4RQ0199 AEE s oE ATAT Agel

Aoyt AHA(2017), HS(2016), YAL(2017), A=A 2]1(2017)9]

HYATE ArEE du) 2 4T A4S A0E TP THHE T2
HEQS o 4 9ot

HEHOR A|YelH A AUl AT B A PSP AAE
Aahe, AT FIFY, 14 25 AF) A 2 AE 9] @
AYSUE FHSLA St JIY9EY BAT VRS BAo] UHWEE,
2012). % A% Aug E9/29ske 22, 71934 Suet gl 9l

+ Zolt}

2L grto] AAIRE 43; AFFE S ol E 10719 A=A 7l& F 5
E9o] 75t ARtE HED FHS 93 2 VeRA HAd 2EES 7
oeEath 3D THEY AaA 5oz 45 AASAEd ol AxF
7€ 7IRto R Sto] 2AeFREat, B, AnE ©yY], gedat g2 FHH
o 7)&o] AdH Ty Aol EHsty kel 9], 2018). theket 4]
oA AlA Bl HEfo]AE Fot of ASE E55tal, PLC(Programmable

Logic Controller) @ HMI(Human Machine Interface) 59| Alo171&& &
Stol AH|7F Alofsh= Atele AL AEStelth (=8, 2017: Zuchlke,
2010).

2.3.2.2. A Hlo]E 9] &8,

AT ICT 7169 SAHQ 4Foe A 95 e BT o
UAY dole] YRS o AR} wEA AFAT ek o3t A R
doto] A L AL R AFE 1Y Fols, A1z el U B
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A== A4 4 A& 4= AU HeolHo Hets dutzozr H b
olf] 2tal A 9] gt (Manyika et al., 2011).

tE, gAz 71l 7FEYS] H1 #loly(Doug Laney)7t H3et A+
By [2™ 2-12] 9] dlo]HE F7] (volume), %k (velocity), L&
T thoFA (variety)ol2hb= 3VE A ol(Laney, 2016). st¥om, HEo] Al 714
54 & F 7HA oldE WSSt B dolHetal FRtoh(EiEet, 2019). ERE
B 2-15]9F Zo] ml=o] HFE 719l IBM 2 ofg] AAte] o] o] Al

72 AR B FrtHos A (veracity), E54/d(complexity)o] 5

=

Volume

B2t | E
Records
Transactions
ElOfE, T

Big data
E4(3V)

HHE (Batch) st

Near ime HiE=iet
Lo | e sigel
i EN=] Yojmez
Velocity Varety

(18 2-12] 4 Oo|E{e| 37t &4
24 AR 202004018
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[E 2-15] & O0|H 7|& §%

= U4
TE AR 7ee Ty syt QPN gAY Jrake] VEEFHeR S
(Volume) 3, b2 25 7F YA Es HHA vy g%

WS 58 NS AW, 09w 259 AR 5 A AR S ol%
@ Ul 44, oF HE SEA /1% dolEe] ula Bk webd 2w

(Velocity) | ©f ®lol® Ag] 3 744 sle AR AH 283 flste] deoly A9t £4&

4
O,

23715, SNS, 91A AE, & AR, AR dHolHE 7]E AR 9 HY ol

Ok A]
TR ge) st solhn BAE o9 oo, ¢4, 94 5 MRS @ o d
(Variety) .
olf % EA
B2 AAS HA &2 719 o dolH, vleoly A% BA5e zo]& ¢lste] HlolH
ZEAX;
o] A7t olgl -, dolH 5 g, 9% Hele &8 Tor #y tiols
(Complexity)
Zh delel Bl 9 Aele] Bawsk mobgel ek Alze B4 sWel 2
2144 Wjg vlolE BAE B9 TEAYS gAbAA, SR A8HS], &8y 58

(Veracity) 13}

°]-&7H] B odlolH £4& 9 7HA 7 9 B2 ok A& e e $dHeR ol
_]

KeN
(Value) Blo] Ay, B, ATl Y HE 28

ZA QTN A=E A o= aTA7F g

71&9] dlolelet 2ol b oy $EeS
Zpol7h ver dt, o] 71Fe] et drtAQl JFshH do|e @yt ofyat
AAF ode T@]ly Hge g HolgLt
stgl dloldl, 21 wAHdE XA AFEZ e XML T
HTML-tagged text 5-& Egoh= SHAPstE dlolel7t ¥ dlolgfo] 23
oHITU, 2013).
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[ 2-16] & Ojo|H &3 4
o = v dlole] 87
H| A8 ¢] thokst o] g
ke o Bl (SMS, 1 )
Hlol E] 4gstd A48 F4 FeloTEl( o))
373 d| o Bl(CCTV, 5 %)
9 x]d)o]E]
a7ke] A
Fehes AFY 5 wgELHY B
=t o o] B ul| o] ~
F= 9 o] IBEE N .

SEEEEEERS

#1713 B|o] ] o] ~(RDBMS)

Hadoop,NoSQL
571971 2] (SAS,SPSS)
AEEG olj2 QELAEAETA®
dlolEfvlold
Ay 8 Evfoly
machine
. . LR RN
learningknowledgediscovery g
SAERE2020) 2] A= ARIE

TERE B dlojg o] AEAQ VA E &
mining), BF¥ E4(Opinion mining), &4

57] 95te] ElAE ufo]y(Text

YELZ EA(Social network

analysis), S8 24 (Cluster analysis)?} 22 thEAQl B4 7|&o] &8

A lew (A=, 2012), 9 Hlojgrt
Aol Histe] [

ae

[# 2-17] 9 HlolE o

2-1713} Zo] Argstal SJ

& Aor AifEE mHALE] ¢
IoHCEeER. 2], 2012),

ol AbE 54 Hl HlolE o] ek
AbS] @4, @A A dlolHE miReR Jﬂaﬂﬂ 2 v A
- g4 vhs 3] 12
252 £ theksk ZHs Al dia Auele AEdelde et vty
A AEE ned FRYSANGL, I AuE] o] 43 W
stollfFAaHAl A
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A A, AAE el 2o FBES UNZeR TUH o] A4 na
o

o
Azol HA e A AiE 5 ATHeFS, 2019),

2.3.2.3. 7 S B

Porter(1985)% 7HAIARS] dsl & 71919l $52 WSFHoR vy 9
Low oo BEE2 Uk § 4% Augo AEolt AHAS dgshe
A BHS A JHE B Aoz JiAEEe I/ B2y &%
(primary activities) ¥} 2] 925 (support activities), 27HA |2 & HH, 2
A e YRER, AZX, FEF, B, AHAE Zdsty, Ad 52
29, 7)& AL, AFAAVe, /) mels mgacty Folstan. ® @

E
A4, A=, g8ste 7led ER ofyzt ol <

PHEA7 2 AHE |
He A4 Ve AFWHIA)S RtEs HA Z2A|so] JgFS mlA]
o, o Hoprt AlF AAE HIAXITH 45t Poter, 1985).

%, AEFA7]&Eo] ATAQ] 7HAME (value chain)dt Adste] 7HA] s
(value activities)©| =3 ol+=(performed) 247 AA (linkage) == EAS ©H
AT Htek(Poter, 1985). A= HRFAZ|&S AHO A4, &
A, g, A9, 4 59 352 s9 MEAQ 7HHEEEC] ad st A
of gF= & Bvt ofyzh7|de] iR YW 97 7HXEE AtelE dAAIskE 7l
Aol T892 Aelslrl mwol, 7HAEE Atolel Mz AAE st +
i2h-FgAtet oS WHsH] 7R gEer ddE & Ant(HTA, 2020).

I(O

H
S

Porter(1985)= AHEA7|&o] FujAr} Q6= HFAl 0 8 A= (A]
H]A)S WAty BASIETHPoter, 1985), AlRAog HREAI|&ES
B84 AEH &/ X HEe JHIAE AT 5 A dFoA AR
o] s 70*5‘1}6}1 A& W&s A FIA7I7] "ol FRFA7ES
AEe] BELAU-E)7 =L, 7EXAES] Hater Aot wat
EEA7|E] AgH 7px]7F ZFRATGERIAL 2020).
ol¥3t WAHA B o, AntE FHo] ICT7|& AL 7199 7HAAM:
S 7FsoHl ot7] wiwel AE3ARl AnE FAS FAot

4
7] Qe 1E B Bede AAAAET JRAADES AEsh 4R

e
r T
=2
b

2,
Lo_[x‘
R
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Wang et al.(2016b)2 ~AntE #HEZ] THL 95t YEEF /A 5

g2 Zledor Az dFooly B AlA, dujAle], i, 718

AB5F, Bl 53} 2 sG] ABAAREY Behe Be dohy
Ametn Qo &, Avte MEe FEE Ao AP AFolest AA A

b 1Y ARREAA bR RASOA B5E Bt AckeFE,

2019). 71 olf= AWIE HEZS JIXAE FRE Fote] d& Wil W
izt ¥ dlolg] 2w v o=m Y wEd AR AnES PAAAHS
FAol ZHeshH, A FA GHIE AAL &+ 7] "rEeItHEET,
2017; Park, 2016). ESF, QHgE 713 & A0tE ZAOA 7HAAS

SH ;‘q
H
o2 THRESC] Aol Ao AAH AHE olulstn, HEHoR
oEF ARBEF SNEFL Fotol YL AYETC] WFA AF
A

=
=
T B, FRTHE 5T AEVY TF AT 4] B 52 F 5 9
©

AR
St(Narasimhan & Kim, 2002; %1:&, 2013). Wang et al.(2016b) 2|25
AAE BRE gt W V19T AL, dHe Sot] mezel
HeAS G4 5 7] el 43 ddene] AdL ME 9n B%
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A 2012). © voprt AntE ®EZ Q] 4 4
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A A& 594 (Product Flexibility; 2]

M=

94

1l
o
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1)

o] o=, Vickery et al.(1999)
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=
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Atk ol #T ICTe %3} ¥ goly 71&e 488 Ante Bao

ZFst= fdat dxgitt pAdoz AntE "E A AR, AE L
E

—_

A AR NG, A R, AEEE, AF, BL, g9 21 deoleet
ze ARERE 448 dolHE BEs AL Ax fAH Gl Jlelg
HKumar, 2018). A4 T AL A 28 0 Al FURL, 5

W9 dolEs BAstel A T AR A
@ dolelt [oT, ¥ dlelel, ey Al 7|&n
s BES] A2 ABaE 27T §
WA, ATl et AEd SEe F7ATHERS @, 2017). webA 2o

Aos 120 878 WGY & A W1, EF 4% 4

HAAAES Esto] AH|R} 249 wr=d YALS 715561

4o ru>“
r

2.4, 37154829 (Post Acceptance Model, PAM)
24.1. 37158 29 T4 WA

7] 714829 (Post Acceptance Model : PAM)2
Bhattacherjee(2001)7F A¢tet o]22 HEllz2 HHAIARIS)S] 83t &4
5 Atolol ZolE arEjgt FHAIAHIIS) A& o4 mdS Jfd3lst
3 AY SF Hzxo] BA F shto|th(Bhattacherjee, 2001).

Bhattacherjee(2001)= 17+ FHAIRIIS)S] o222 A7} F7Fsh= Aol
sl FES stgoem, d4 A o]2 (Rogers 1995), 7|& 48 R4
(Davis et al. 1989), A3 I5 (Ajzen, 1991)% ZIRro 2 Ffijlo] A=
+ AHEAEIS) 485715 Folste W42} o5 43st=

dotalrt. =AY, AEAFIS)S] 27] #82 Xéli/‘]%(IS) 4= A3t

1
4
lfo

o o
rhu r

-
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7] 9%t Fask A WA dAo|Awt HREAIF(IS)> Aol Hl=YA TR A

o "o Hieol B, RAE ol HaeAel A
ARASS A7z ARgel  FF ARdAFe]l Z]ofRtth(Lyytinen &
Hirschheim, 1988). wrefA AHAIRIIS)S] F71AQ BE 7Fed g=241<d
45 As ARt Zo] otyel A|&EANESHE Ao 28 Qlval wdstel
o},

o]%, AH|A PFolRof ZATH Oliver(1980)2] 7|t x| o] 2 (Expectation
Confirmation Theory, ECT)& 7|§tO.2 Sl ALS]H 4l2]st o]ZoAx FE
= g PFolRo| ZASEe] Davis et al.(1989)7F Aokt 7|&4gnd
(TAM: Technology Acceptance Model)o] 23} I3 GASHA 7ldsist &
71714829 (Post Acceptance Model : PAM) o]2& [19 2-13]3 Z
ol AAsHAH.  Oliver(1980)7F  AI¢Fet 7T LA 2(ECT)S] 7]

(Expectation)7} AHg A 7ldiet AHg & Z]di7F o+E 4 = HAA #st
Gl

kT

N

ol

FFS 1HsHA] 53 Hi} Ve RA(TAM)S] 35H APd 8 Ha A
EE 7Wto R £8-EAL ol digh gEst A AT & gle HS
Heotsto] Alote R doltt(Bhattacherjee, 2001).

Mo
rfo

2}l WA(OBD) AHgAE oz BFEA do]
B, 28 & 7" §840] AR A% o] 4
x S AFEA WEL A W] AT

SIT AFER MEEL F2 AHS

Stal 2xpH o ® Q1A {870l oJsf 27

f
o olN
)i
o)
o
L 2 ofN
|o

o

o

-

>,

ob
2

4

I

=
=
L oL
2,

ro o
ot

L o
rob
N

i

'9’1_1_
5771482 (Post Acceptance Model @ PAM)O] thet 44 g4
Z o AfE7] 98 Fa 7y o2& AF8H Oliver(1980)2] 7|HL 3
Z(ECT)} Davis et al.(1989)7F Agtet 748X E(TAM) o] HA A
HH Y2} S

[*]
T =

0|
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Perceived
usefulness

Continuance
Intention

Satisfaction

H5

Confirmation

(12 2-13] Bhattacheriee(2001) £7|7|&48222 (PAM)

Z4 Bhattacherjee(2001). Understanding Information Systems Continuance: An Expectation—Confirmation Model.

2.4.2. 7Y A] o]Z(Expectation Confirmation Theory, ECT)

ZItHE %] o]Z(Expectation Confirmation Theory: ECT)2 AH|Z} P&
Aol ABAF TR, P F PF W AHHHQ AH A ubAd o
€ 2ofllA @ol AMgste ol &oleH(Oliver, 1980).

7IHl <Eo] AB[A} whEo] e s AR x| dFe= EH
AgSte] AlFE At Z1di7F gl wA|+=
o] A, A7 A} ZET} F2 AEFS T2 T
o =4 Brlstee Aol lvke AMdS skt (24, 2HAlE], 2016).
ESH Hempel(1977)2 4-BIAZF 4H] ool Azl dis] 7Hd 71k =
v AA Ay kel AR Ao weh AH|RE ghEo] AAQHEo Shlt
(Hempel, 1977). o0& 7|52} AH|A} ghZo] izt ojz] 17} 213y
Fgjom, 1977d@ 1 1980 Richard L. Olivere] Fx}g d1=2S 55|
ol 7Ndo] #+x3} Hof A =Tk

7L Aol 2(ECD) ] F8 A & F42 [2d 2-14]eF 2ot 7|die]
it 71 d 2o Z(ECT) oA AR[A7E FHF2o0r AFd] oko Zdst=

=

- 73 -



W7g& Oliver(1980)= T SEACl 24 Aweit. 194, EAAEF # A
Hlzo] diet FuiREel AR Z1HA] |4, 224, SiF AIFE %

o

=t =SS JA4. FHF ST, wESE &
H|ZHE &5 g AlE © Ad|A QAR 9 2o A A4, vz BTk
St AHztE T4 ARR Su A g4 22 o7 ARAELS EAAE W
AU o] tiste] APA Z|dieb AR 27]o] FAE JdiesE EYA] Aot
Th=o] JFS vAal ol & ATl D AHARE FPsol FFS vk
ALAT ZJHL RO Z(ECT)o A 7] tgt AFgAte] 7o)
22t AA AT} (Performance)7He] BAIE oA H ZHY A= AR&AHE]
ZIthx1et AA Ad3H(Performance) Afolo] LAHEZ A OlotItHOliver,

1980). o]&st A& Foll oFF Bhattacherjee(2001)9] 22F1871(OBD) A}
|0 AEH AR =B 7ASH] AT F7|e-8REo(PAM)S] 7|4to]

= it

(’“ Expectation

!_ = —
)

A ) .
/" Confirmation '-} . Satisfaction \ /' Repurchase \
t gyl |+ ol
(L) / " (t,) / P\ intention (t )/
e e _J/.
~ Perceived ™\
f \
\ performance

()

Note: t, = pre-consumption variable; t, = post-ce nsumplion variable

[O8 2—14] Oliver(1980) 7|CH X|0| 2 (ECT)
ZX]: Bhattacherjee(2001). Zt& A&

TS 7| U2]o]Z(ETC)L Bhattacherjee(2001)2] 714829 o] ] t}
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oAl SE A7E AP ]l

Thong et al.(2006)] A+ AREAZE & oA 7HE Z]dhet A
Aatete] EAAE QXS %7] Ade st EYAE daAilvle A
ol Yee HoFH, AHALH A4S B AR} AL A ES A
BA7E A SHE A2 Aol ot S mIAH AREARS] 7l ol
et ARGAZE QIA|SHE TSR s FEiti(HES 9], 2005).

Lin(2005)-2 7L Al Z(ETCO)-& 7|ftez Z229 o]Z(Flow Theory) &
el F AZ4H =o]4d(Perceived Playfulness) 891& F
k= AFRAMES e R AFE ARt Ay A2 —?r%/‘é—’ A2+ =0]
d el AR ThE2 A& ARG oo disto] ARt dd= mlA|

+ Aor vepgon, 7 dAe A4 7847

Roca et al.(2006)9] o|Hd ASAE thide=z &2 ARgo| #tF AT
£ AyHEH, 7er8RA(TAM)Y 7IdEd2|o]l&(EDD < 7IHez 27}
H 4 9 "o, A4 59 135S FTHIA oled B
AT A AREAF RS2 A&A ARG oo dFS HAleE AL

=
AL AR T2 S5 117*—“4 =8 9l ¥ Ol*éoﬂ ofste] 2A =]
7

22 Zol= A UrE}UfE}(Roca et al., 2006).
TUelA= oldZet FAe(2008)7F s oles 7Z|vte s QIEYl &3
AFo]E 9] ]—i\— }%Oﬂ il @?7} ﬂﬁ”ﬂ?«i‘:} AEUl 43 Apo]EL] 7]T)

oX,
Mo
o
ofo
X,
_\::1
D
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filo
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2 Uergthol e, FAL, 2008),
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243. 7l #8299 Y

714829 (Technology Acceptance Model: TAM)2 4~829] A28
Q.

oEl (AM; Adoption Model)2 3|4 dfFo|=
(TRA: Theory of Reasoned Action) X@oA 7]|&48RE@(TAM:
Technology Acceptance Mode)Z2 ZI3}E|Qa, oS SFFH
(TAM2)2 A5 thH(Taherdoost, 2018).

dA deE A Zo] ZlerERA(TAM)S Aest 9 npAg Fof 9
Al Q1zkel dE= ATst7] fIsH AlRFE Fishbein & Ajzen(1975)9] 2|4
Asol=(TRA)S 2o = st ot 84 P50l =(TRA)2 [1¥ 2-15]
of Zol 8 TAZE A= Ut T oo wEH HAA|FFS TBA
7l AHA 24 992 Asol ditt Hert obd sty st dE

SF

4 JoH(F WS 2011; Norman & Smith, 1995). TSt o]zstH

il

2 AYE 1 Qleh(Fishbein & Ajzen, 1975).
< 12F S oo FEFE W o] PFotal
ZF sk ok Bkl A e o] AAHATGCHES <, 2013).
A FEolE(TRA)Z QIZto] FEARl F=ol7] wol AAHYN H
HA et &-go] 7Heoto] 42 PFS FAL
ST AA| AdgelA= AiQle]l AAS 2
Zo] EAst7]el o] gt A JA| EATHET-- <], 2001).
2]z PFo]Z(TRA)Y HiE(attitude)= 4 iAol digh 594 Ei=
H| & o131 AejdelE Ayt olet 22 WA Daviss 7|&olt g4
e Alofli= e o)kt PAE|ojok of, e o= 11 ti/de] tiet Bk
og H

&S wrrty Z=AsFAcHDavis, 1989).

B AA dE2 dee LYt
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Behavioral Beliefs

#elof gt 44

Attitude toward
i Behavior
Evaluations of Behavioral W0 thet B
Outcomes
i&0] ciet §7t
{  Behavior Intention |  Behavior
! 49 9= 4%

Normative Beliefs
SR ERI oA

Subjective Norm

|
SR

Motivation to comply

A QL -
rea’|

[O8 2-15] Fishbein & Ajzen(1975) &2l #S0|Z2(TRA)
27 Fishbein et al.(1975). Belief, Attitude, Intention and Behavior.
718 HA(TAM) Y] ARl B2 [O7 2-16]3 21 of7]oA A
Fole Hxe Zleel it & 7] Ao JEQl 27k 8ol
ease of use)¥ AZtH F-84(perceived usefulness)¥ o] Ql=d|, 2|zt
8-0]4d (Perceived ease of use)o|zt 'EHT 7]&oly A ARgotr] ¢drt'=t
= Agold, AZH 584 (perceived usefulness)olst 'EA 7]&oltf FAIS
Ao =M JHISl ARFS FIAA E Aottt Aldolth(Davis,

1989). #AHo = z]zt

(perceived
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[18 2-16] Davis(1989) 7|s+&2H (TAM)

ZA: Davis(1989). Perceived Usefulness, Perceived Ease of Use and Use Acceptance of Information Technology.

Davis(1989)«= $1¢] F 714 #go] Add wf S84 H=7t J4d
QoA

A FF ST S AddE #8440 A4E golde 54 Vel U HE

a of dF2 mAL, A & o= AAA
JUTAE 2ot F35HtH(Davis, 1989).

&= 2 AMEAPZL A ZoteE 7)eo AZHE 7849 (Perceived
Usefulness)2} Z|ZtH 8-0]4 (Perceived Ease of Use)gt= F WS T3l A
Biet 49 o= W AA| Pfjete] BAE 45~57% 7V

Aoz YePg=d(Davis et al,, 1989) WA 2Z4H 54
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3.2. 97+7H4

dirzor gl 4 A e }ZH i e Faskete] 7] Al

e Eolal 3 Au AHle] mE Ao a&AQl HixE AdH] JtEE
FOE gk A Fd= 71T 5 AoHHopp et al., 2005). el ZPE
She AH7|&S &8oto] AAFA 2 AA F AZ Hlo] 1E A5

o =) =

\i

H| 2HE3etet dF 2Est 52 7
2], 2017; Balasingham, 2016). 3}
=

=
=
2% A xet AlE FEIY H vl diet

3 34 75 oS MEStL glow, & @ ARE E9ED g Ante
WEe slai Agstel 7199 B8 sue] 4Ps AT FRoE Ay
WS sk QAR 2009). ABAEI 2R FH ZE SEglole] 7]
WG e 4B AaAY 1Y Rdw RASIE HsA stel /19 B4

goi2 o83 % 2B Aol %46394 A 4288 A
TAZ 5 glol A Aol 7)ol 4 UTHeRS, 2019). whebA] AALA
PHe B A5 YT AFANE A0lE AEalo] 1 FHS A

o EZ7|olR] & Aolth(AIAA 2], 2017, Wu et al, 2016; Waibel et al,

2017).

Aol 7)zstel AutE B3] At
2o @771

- 96 -



Aol A% 87 Weld] ARHoE AT + Yt 7Y T2 9
U@ eHGupta & Goyal, 1989). 183 AZAANE BT FGTANA
B Hob A Fgste] Bikskn thkel uAaTe] anHos Bfgd
% 9 d%e olul@th(Zhang et al. 2003). HEE 4% Adto] B F
AAZIGES S AT FF7 0k o WS AE Y S0 B
AgoR vehte] g Aze] A9lA] emabge] saso] gieh el

o
AHFE W E g o] diAlY] IoT(Internet of Things)@} CPS(Cyber Physical

>
e,

System), 3D ZRE 7|47 2 Hd /1&g &goto] s wHEE AZAY
A AlE AR B B9 SH0A Asete o w2 wdAde 7HssH
MHZEF, 2017). &, AutE FAo] A53k= CPS 58 53 AlES o
e o g dAsks “dAS #4°, 3D Y, 22X 55 Foto] ohRt

A sE A A 5 Qe YAt AR 44, 0TS S w

|4 AAstAY shtel Az eelolA thEE 4
S8 FAY S FAAMNNH(ETE, 2018) L3
AOtE FA7]eo]| AHEEE= ZJHAARIQL ERP, MSS(Manufacturing
System Scheduler), RTS(Real-time Scheduler), MCS(Material
ControlSystem)52] A|AHL AAZFO R MAAZ}S gelsty, 34S 5A
sfo] ANTIo R Mo AANLSY B AWANGS A ol 4
HA|AH”o] 7jdto g2 T Ay} }
A ol A fas A
2017, oleig 2vte MEae] SALe
Ao o] selEs AAsn Bl
o HHe| AL FEFY 4 Yok S0 YKL, 2017 Campbel
et al., 2011; Berman, 2012; Gibson et al., 2010; H/4<
gol e Al of AnlE FH] o 7E BAY 494 P
2] AEAE Fo oldnn HEHoR Ante FAC] YLD ¥ 4
o

Ae ALR o= Hojxio

-~ O

rr l‘? oZ,

|
2 o
N o

o 1o Rl
oz 2
2 W A



whebd 2 @pel A oldg AadTe] 7zt AntE 2A0| A%5S
TEYEI fA4 B 7 o 2
2 AAstat.

H2 © 3% e 994 el Aol 9T mA ol

3.2.3. Az dlolE 7l& &8&3 A I 7o A

dAe] AmE 32 AFEJEHUS Tl dAlste] AREA HeolHE
a4, 3, 240l 7hestal AAIRE AEA g shell EeAqte] 7Hssl
A Az Aades A 5 A(Eer, 2018). oS Fo AlF At
FE AAAL g, BESe] o|=r|7hA] Hup Agdet | AAE 7o, o
408 AF At Addte] A% a&3E ZiFte s AFAAe] ik ¥t
BES AA71L, AE A S BxE 294T 4 AoH(Goryachev et
al,, 2013). 2831 7149 A = flotode AE7e =49 &80
girHolr, A|xIA oA Y=L Big Data & Teohd $-st &80
= Aol oyt &9 ZZAAE YAlsy] fgt ez &8s (Hopkins
et al, 2011). F27(2020)2] Aol = A2dH] o A da=F7]Hre]
3 RUEE A2 gt AFE Foto] Ao AgHEet AH|IZEe] of
TAE B4s aedor E47st AlEEold AlaElE ot w2 A
AdE gHY 4 ok SlohE2F 9, 2020) NS SR A
F SHAAA BHH ZdE2 A mEAAY G718 QA5 Aol Ax
9 Hlole Ves AxIAF F5 Aolvt(igE <, 2017). " Ax
H doleE ZRto® it ZeA|A0) Fx2 FAE mhefstal 2] APt

d Az dolHE Fol A ZRAAS WMo At Ee S8
Z7h BANE wa, NG DY 5O AL FAl JleldTHaEE 9
2017; Hopkins et al., 2011).

Aol We= A= shd AntE 32 Ax Holg &8 Ve 7I9ed
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M

B mEAs] ATE 9 AT RUHGES B8 A5H AAL 59
o

wfebd] 2 ATelAE olelgh HPAT 7Edte] AvtE B Az
ol B§ e AY W o) IF VA AetetnA bt gL A
FHaE et

H3 : Azdlole &82 A el A+ dd= nld Aot

olHE AAZoR EE AY|HoR BAstel AgAt 4Al oldE 4 =
= A7st s, B AHES Aol =7 Beste] MM Tk wy @
S QER shEozA 30| AFL SZ4HoR uetstel, HAstE §4 £
AL s & 4 Ak I B THEE AR A shele] wety
Qe BE AR} HFe| RFIDU HEES H3ste] A7 A28
o 4% RUHY FoRA v olojA] AaE AEe] A8E A 2 A

o
ol
filo
=
ic)
gl
I
ok
N
30
H
Jfu
o
rr
o[
lo

_ﬁ_
AlEdloldo] ZHesteH (AR ], 2017). ESH Alx H] Hlolg &4 7%

i)
P A OlAS Q] WHEd AEdte agdor £ o =0(AA

2 9], 2017; Park, 2016). o]&gt A|Z dloJg o] dis5te] Gartner(2012)=
FEE AT B U2 AEA S ol ARREE ZoR G&0] 1 H
AA ol tf-gFe] Hlolgo tafet EAS 7H FARAP4L of2f Ao shgle
o, B3 (2017) 8= A= di#2 HolHE Fof Mz des st
I o] ot ®Fofol &Esto] HAA THAE EEE & e REHAEA
glolg = A9 sttt wetA ZIdollM= Az B dHlolHE &85h= ol
v A4 P olFA st &er "ASH #Eo]l JAEHAW <,
2016). floll W82 4 shH AntE 3440 Alx Holy &§ 72 v
AlSo] EFAT Aol dHoly 245 Tl B9t 588y dis=e Al
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2020).
(Optimization)2} A gHTransformation)
o] z|Z2let

A

=

sk AHAIA

Q
=0 ©

Sk

H

o]
53| o]FoHtH(x4F, 2017; Park, 2016).
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=
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=
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|(congnitive dissonance theory)o|Zof 2J5}H A

Q] %
=

Eg 1= BEHo|tH(eFg 2019). wratbA

ﬁj
A2
o olgAEL UA| A

|

-
1—

A 7" Z1del o

E
Fsiet.

]_

15
(Bhattacherjee, 2001; Ohguma et al., 2016). 7]t}

Acceptance Model: PAM) ©]
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Muj2e] el diet T4
S A2 8ol tiRt XS FIATIE

2A1Z4 Ao|th(Thong et al., 2006).

A7t A SHMEA AEHOR Uokn A8 FATOEA HUE I

got SH=S o 9T PR HF S YrkelNE, oF71, 2011,

oY B(2014)9] “ANtEYAS T AW VEHEe GT A4 Fofl

T AT oA AAnEEe gAY Frel vAE 2A5L =
z

3l
ol WA= A9 dE =¥, dF
ticte] B a-g#olat stojate tigte] £
(&, 2844 H8), st 5 Heotedl &
s o Aty phagiohd zpete] dAe] A4S sk "ot Aolt(EHd
2 9], 2014).

Aol 8= st AntE 3] 7HsE 2 A T
AHEAENA ARE AFezA yepdth 83 o]
ARgol ool qlofof st Aoz dFmE T

< AR dgHrt.
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3% 203 984 0o 9T WAL welStAA g 2L AL
A,

H7 : A4 g4he PAMOIRY 3 wielel 4840 A+ Jg2 o

3.2.8. 7|dE53 AH8A HEE e B

S 718 nd(PAM)O|E-E A9t Bhattacherjee(2001)+= ARFA A H]
2 AFoA ARRAFES] AH|A -8 o|F FFel tiet AFEAe AAISHA
o dAFES Jd FFEe AR B A9 IS wAH, AREA
a

Zo] FHH FFL vIATHE Ao vebyt.

L
=
o
O
=2

A2] o]Z(Disconfirmation Theory)& AAISIATE. o] o]&9
Foluf Ar|2o digh 1S 7t Heh AaE w4 BoF

= =
BOIHAET, 3824 2427 AT 4 AT, JHe] JdET 4
J

i)
N
N
AT
)
o,
N
N
i
oo,
o
N
fu)
N
o
i)
2+
o
iy
e
ne
N
N
Iy
.
o
ol
w
30
o
©)
=
(@]
"—1

(McCollough et al.,, 2000). #3824 EdA+= &= ¥ 9t ofyz}
A, o8 AEoly AMHlAa=m o]F,Fr] FHt fo] FAAQl Ayt
g Q7] wWiwol 344 EAAHY B Fa5H duEotof sk adloletal
gt 4= QItH(Audrain—Pontevia et al., 2008; Lu et al., 2012).

AUtE 30 AHAAHIY)  Ae ALEH o845 wE
(Satisfaction)2 AH|zFe] A A3 T o] 31o](Crosby et al, 1990),

AFOILE Mul2 olg F ol§A5e] HFHoR AWt YA Hrlolrt
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(Spreng et al., 1996). 3t 11740 AH] F9lof| ofs Abdef 7421l e
A 71E9 E4AE 717 ddsto] WAt b A dEoltH(Oliver
& Desarbo, 1988). =, 1174 Ht=o] A= 89l g AlEolut A
H|A7F 0] st Aol AR H= 7o) AR = A4H 2
olt}(Anderson, Fornell & Lehmann 1994; Fornell, Johnson, Anderson,
Cha & Bryant 1996).

ool gL st AntE el AYEE aclel Y T §
A ol ZINLA] Bzt AREA TS FFol = Aer .

oebA 72 A A= 011‘33} Ao 71xst] 20tE 349 7S
% Qv AR TSR Y] FF #AE Tebstaa e 22 ATt
A5 A5k

HY @ A4 42 PAMOIEo] F HQIQl ARRAF ol A(+)o] I
= [E Aol

H10 @ 94 42 PAMo|Zo] F HHQIQl AFgxf o] H(+)e] o

7142 olg 7l&4-8RA(TAM)S 7IHe s 37|48 Hds FHA]
AH] Hopo] z|&Arg oo kS u|x]= Q@9lof thgh Bhattacherjee(2001)
o At mdloA ZZE F-842 AlLE ARARSY] whEe] S FF

=

S 7
N
s

A AQ0ID SR A Fol5e 2 E
Ao A&olg dme] FYH JFS F1 Yk o2 FHshAr
3]0

°]F5](2018)= F7IeERES ARG 191 miyo] o]8AE4] 2helE &
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H12 @ PAMOlE9 & ®QIQl 842 ALA A kol A 4

3.2.11. AFgA Tt A&3 AMSox ZHe| A

SAHES] I DEGE Al AL ASoIBASE Pt
e Aol olg 74
Eu AT o=E 2 = sUEge I aHlRE 01%% %‘T:’r%}
Hoh (U2, 2016).

Oliver(1980)«= AHgAF WH=o] 2|&2 ARgolkel g2 mlg HA4 P&
oo AHAcr FAHH FFe vATHL F4 5FA2H, Bitner(1990)9]
AdFolMe ALHA ol &= AT Holxe AuH|2of tiste] AbgARet 1
Aol Zri= F1 B Ao whet AR HE e UERT

Limayem et al.(2007)+= QXY o] 825 o2 AMgAL ThE5a} 2|42
2 ArgolE Aoloo] gafol ki bk, Dorsch et al(200002 A1

AgelEl A8AG} /%ol A%HY WAL fASH] AT FAEol

_]
o, A4 Agelzrt gAHE Jos

ol
e
B
E
24
rr
=
o
i
X
=

>

i
A
m°l‘
1o

p

o)

0] Aol FaF 4P v
ok % st
oA AN AW ATET} o] olg AP TEHE 5] AL AL
Wl ek Fas 2oz 489 Aol AFHo ATs Hr}
webd] 2 Aol olgt Malde] 7xste] Ante B AHgA
WEEe 54 Agoln 2] 4F WA welstu thewt e A7t

e AAstert.

HI3 @ PAMOIZY] F WSIQl AFgA W5 A48 A ome] H(+)

©FF(019)9 At WEee] A BEAT ANE Avuw Au}

E WEe] 258 A 2 4T A5, Az 9 dold B8, XS
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o - YREFE AntE WEeld] (&2 Agome] HFH FFL )

HH AHEA|AHS] 2]&0]8 Ldolgl Z4 Q= Bhattacherjee(2001)7}F

Aotst 7|48 md(PAM) Oliver(1980)7F Agtst 7]t - = o]=23}
;'6:

Davis(1989)7} Aot 7164-809e JMos s gk /54nd
(PAMDOIAE HEAZGE] (&7 of§ o|zr} 27] AFgAte] 7| Qxe}
AZtE S840l AT FoT 2 shdom, AztE f840] APHoR

Aol GOl S FABT, o 87 BHE o
ol FFe WATE AL Ade ok
5714829 (Post Acceptance Model: PAM)= 7|§t0 2 dl= AFE 4
Huw A5sel 2450010 AEEY] A&Ago] g AFIHE 7]
NS golido] ARH AuHZEA ] vA]= JIFel disi At A
I FEHL

AUtEES] 752 ZRRIeE A TRl SAEHY Fd= vAL
752 =

2
352 ool 23 TS AL R0 vegon J5H
AnteE

Zhang et al.(2019)% FETH AAO|EY ALAGYEof Tt ATE
AN F715-8Rde Agstt. ATAT JHFES Lol TET
o 549 QX" 74 o), BE, Aol FAW wEe] FHHY T
mRon wE A A&AgEe] AL dFE Fe Acw v

(Zhang et al., 2014).

Oghuma et al.(2016)= HHIY WAIA 9] RAHAREO o] thgh ALollA

7IHS% ol 7|8 RdS

A ZHA He AL FEL 7IHSE TS A<
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o THWEEF AE Az dold BE, AL FMH A% Ag
g Apolel oA 9 BAES werstnat e 2 ATMES RS
=
NNEEIAE G, fAH FDT S84, AR BEEL
4 s A5 ALg O Aolo] WiAT Aol
NS G, FAH FHT §
zulold B8 A &2 AHG Iw Aolo] AT
HI6 @ 7155004 &4, fa4d DT &

Aite EI A% A4S E Ao
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4, g BEEE A
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X
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g5 thet wale] At Wete] glol Axe] AmtESE §4o] 27t
of AxAALL A9t FaT olf ANHNL et Fujo] A FaA
271999 7Y AeE skl 2020874 AvtE 2R 19 =9S BE
2 20149 RE AntE 32 BGsHAE AMQG-S ZI9islal qlow, |z 20224

B Aol ole@ @R wgstel ARAY AYS o AvtE T
Sae LA olE ANz el T AR FiA
199 20t 3 A& oW JFL vAT QA mobsta

- 109 -



]
H

pa

2

=

=W A
olo
. olelg (20099 AelM= BHA

i

=]
T

(2011)

X o T
O m} _—
A T oM %
0 ==
= ol T ol - " < m
] 3 7 m
s W o E % ﬁmomﬂw%% TE W
~ o ,m_-H._ B X OT JH_ O_ﬂ_ 5 T O_E o 8o .DI ﬂf __Mp n_rf
iy B o 20 ) m.w Ho zo o T ! 1
y o o T A M Gl Hi Wa Mﬂ Y _1__,@. N oF oz
BT TTE E R TSR
iIng T —_— o] = ~— = vl
A w5 X H o= N Az__po}oa@ﬂ __}oLmux_gx
5% IR i L
A o mw_,_ X ,._H‘_ n% B2 MW o~ oH 5 w._ﬂ T _”nww gl b/ﬂn N M_ﬂ o}l
T oz, sl ET R I B Al w2
0 o ERR . L3 KXo 3 i o g
o o) R oy - o o T ! L ]_ oF <] o
CSENCY Mo B H o~ KO o LN e N 5 o o ot
o e o o LN H i Tod Nd o o ofl ° ~
o G Wl o M- =y I T a) A [N o
iy Mwwwg%ﬁ@r_g N By e N ﬂwm_@ww
. <] I T W op N " :
Mo o B o B W o o @i@ﬂn%g mﬂﬂ@_ul.%
ol mm o X my MM m_ Mis N NI Th st Mn < %._. fo o o <
[ o b = iy - HA%H i~ HW do 1y do iﬂuT. No ~ ,A|_ Mm =8 mm Ho T oo
mzﬂoo_egg_zfﬂq%ﬂ %4@4 70 _h@%%@
0B R TR g L P g
%ﬁ%fﬂ%ﬁm«ﬂ%ﬂr zouaﬂﬂzw_éo_n %Mxﬂ&
3 — X ! ol K =
Vﬂ_,lOﬂ_Lfﬂat%_wrxﬁ m._ﬂudllz% }Hﬂoeu_.
am S g7 ®F _,T_mﬁafé ul oh = dl.i %ﬂzoﬁmﬂ
@ﬂ@ﬂ}@%%ﬂ@ﬂ @%@aqgnq%qE@ﬂ
PEIL T o : e T i Ea LR
L oo wjn M ~ ) x b W E A
o = ! Oﬂ ] — = ™ N o 0 —_ | m
T o O B oW o~ ST I~ | N|r R =
T° o 5 4 ,_HH = — = ou_ ,UI 1__1_ L5 X To? ,__mwﬂ
o W T oh oW TR SoEORX ~ X | o oo B T8
T K| R X R W om T E ~
X ao s le) WG WW_ Mo % o)) >
dﬂ ,Ag Ju_ Hq OM __01_ HT__._ '~ s _:_H
T B AF N 3 =R o
KT T

- 110 -



Aseute]q @ HHAol

o|J
N
"
A+
ao
o
~

_,AO
Ho

AntE

H18
R84, A8

158

ol
o}

2 Apgolgo] x4 wzt

4

=
T

3.2.14. 4371d QoF

[Miteg

]

2 AT 7HE ofefo] [& 3-113 Zo] soF A

[# 3-1] H77H4 2%

a0 " alo 1
< “dr £3 o
LR N 3 ‘0|.._.m
T[4 4r <
S |~ wu ~ =
. . . K 0
e I el N S P I S 2
clic S | ™ |5 B R
. . ]_JA ]_I\A . JI.A e i -
el BN B s o B m._m ,MW 1o &._‘
oo || R | | R | = < (=)
RN E|E || E %% o < e
te} —
w | o | o | o [ w | o | B | Ho = s do
TR || E T, I N 3
. . . . O O o | T
ol Bl el e 0 L 3 I O O T A
R R R A RN N R R M- i do
T ||| ||| = | B }m ok
— | = ~ | = !
djo 1_OWA .MA R R R RE S| O xR o " E ~ = —_ i:
K Iz |lzm gzl 2l 2l=l=2l=|7 |d do N r
= || PR IR LT LT e % oo Nlo
i i I o | ow | oy | oy RO RO %._- &._- ®o | W MW < < ~3 =
olE | | B . . =
-~ BUR |folge|de|m|ls==||® |5 o | < %5 % s N
o EA A AR R A ok AT 25 A P i P
T° | o o o o o r
G R RS foll o o o i i e e ) Bl B o K R
TIEIZ|E x| R = |lr | =
T|I|IB| ||| ||| |4 |s | B Gy N
T el = | = ||| < ||| EA -
I Mo Mo Mo Mo G e e ol | o Rt | % e o
kAR IR L A L AL S Y N A S
<o | o do|do|do|B [T NIF gy
Sl A, | %o | %o | %o | %o | OF | OF | O | oF ok = loE = | wl
o I ~ o | ok | < |F 5 |°F gw|oF o |~
col ol ol kol I T T SR I IO U IR Ui Il e
oo ||k ||k | o |9 ||| |o ||z T g Iz ™| K]
< | B o) oP | O e B e B @
X o) | ol | ol | o o o o ol
R | oF oo | o | oE | B | B | B | A A B E o nn_./M o M o0 M gjo
e e e R N e e B B e Rl Rl Rl el e sl e I
; f =0 | %o | %o | o = =
A e A A E I E e A A o ] o oy
i e e B I T T N I ) T = L o
NN A A B T T o N L e s
o e | M M| ||| |22 |2|2|E H|T P|E A=+
Ho|Mo | RITIN|IN|R|F|R|F|la|lalanlm 9N K|~ 9| %
T ol — nltg|lwvw|loln|le|lalS |2 @ <+ n © ~
= mE|EE|E B EEEEZEEEE|E|E|E

- 111 -



ol =Aa37t gl Aol

[

By
=

|

=
= 2
=,

84, A8

[e)
T

e
&,

&3} 71

=

33. 47+ 34 2 AA

or

ﬂmo

"
N
N

ol
Gl

fife)

it

Ao] z27 A olo|TH(o] 23], 2014).

A

&, 7HAAL

A58, Az doly &

P 37
SHHsE T

7o)

=

Ho

Al

2 Abgolrg A4 shglom,

L A%

Fdeh. 2 AtellA

S

oz MHA

| 7% 2oz

]

=

4o stn

5 [® 3-2]¢F Zr}

o8, 7} W%e] Aol of

s % | L. x
=2 5 2 x ga% e
PlE% T g 8858
s I = m o S =

- a8 9 I =
N =S <0 N- %o

of o T Wc Moo ®E T

" S D3

el do e
N R T
I % ;
T O O
Bl "R W (I oy 2
.uwo T Mo o o |%r N iy
S IO I ol I s o
|l ~ = =z & |7 oF w
= o oo | Mo i~
e G- IS S| po<
oo R T g W oo R
o = B T O|T T N T
B o | © o o
< Ewe BE oF
9= 2o X w ™
3 K do O Mo o
& |FK = oo oy AR
— —~ X
Wl 2o ® zowwo%mw
" ] o
M ey f % Mmm o T W
ol oW
= T ooy ph|{Ho ww owp o 1
iy Ho o b
B Ho =
1] I
p BN A
mﬁ N e
il HromrOE AR

- 112 -



N [}
PR &
[=)) -~ g
D Mo = & = a LR = | = R 2] .
< u.r ) m w K 5§ 29 8 2 & = w 2 k=
= g § g & S = 2 % 9o 3 T aa © 2 = - )
B o= Q -m 2 21 8 ¢ 8 88 8 B S 2R 2 K & & . & &
X 5 B 2 & 5 S TE RS S 3 3 3 2 s Z & 3 8 PR
o;,;oTnmaSTM.m&wfmizmm%m 8 < 228 B3¢
o ) N = - = o s ~ Q=
P LS AN AR ITEETEL I L] . SEE 5§
& .- E (S I B
T T = G " m 3 of oF ©
M = o 1 o = =
B 5 ﬂo " dp 5 w_. o "
K 1 o o = O -
| i s 43 B (N
wk TED =K o R A T O -
HoON R ot T Ho AJm ~o|Mo R <
A o) - Hom X% 0 = B o = o ol O i s
o T oBom 5 e o ~o o Rk S i A Mro B 8
o < B mK oF do oo R m =< o mo oF| A G
— =] {e} e
e uPen fzw 2 29 AT S I = = 0
CF RN f N R e =0 o o= 2 e ®OT oy E oy = g = o o
' l | o < H X oL X0 ] yig A 2o X A T oy TR
&Ko G EW., o ™ v X i ) do ‘Wo < KO ,M| = X go Ho < ol .c@
— 1 ) zel
i = oo O W g W oo Zo = LN wx £ <
o =o %0 o X0 &= oo OIS
o = R A W B oo B oo
do g = 2 g = o= —

U = 9y oo T o= g —_— A = Al %
T T Yo o = AT %O s 3D Y v - 2 <
i :n D - o T X L ¢ < R =
T R W an oMW o o T ool 2o o I ® o ™
— ! L X L -~ ~ — - =n
=edg |=-®TE = 5 = W o oo = T S w5 s L@ R
NOT o o T ok xR - ) X° o S N R
—_ © s Rk ) T - X %o o o] H Mo % X0 ™ of dr <
ST | zFefz| BT | Izzeoal sx |E5F 274

T Ho o BT W s | oS - Wy Ko
o T X T A P oo ™ we ~ Ho
W o W N T ] oo m = % o W X E],_
~ 0 o mK L] oo T % 7 Wy
< ToR J.m do T RO HA_I = =
~ o X0 ~o ~o =
—~ = X XRo .
n %0 g % % % n
ofF o oo N X o
oF ~ A
~ < Wuw_m
M Ao <
< W N M
& Z
Ay
TR OE A
Mo A4r =

- 113 -




1H
0

steiet.

[¢)

A
17

bl 74

°

Q

[¢

2 g

Likert 54 AL E
[# 3-3] 42X 74

tick. 2nE 3

[
2 Apgo] o

A
=

o

1

g —
o < o
. B 2 & 9 o =2
= > = — — &
c<28 | 38| 2%
a8 & 5 & o) oF w8
= &8 = = % w2
3] T o N 0
g 2
O o oF
of ,wAF O 0y ~
< s Mw e
o R
| T < "
o A " -
3 < N MH K do
oo — o %o
—_ Njo 4r P
X 0 o= o N
o o w T e T
~ oo
o
" H;l
~NoF N
" -
H X .
b of ) XO
e Hoo o
Lf ﬂmo 1rE 71_
iy = W~
o CIRL T R
o X o SO
djo RO oo R
o Ho ®p -
A
=
il
A A

47, A
i) 4R

T

2 olgfe] [E 3-3]3} Lol %

3.3.2. A=A 4

o

A e FRoz 4%

o

2

]

574 Likert 3%

- 114 -




i} 1H H H H 1H b B
" " " " " R K "
s = = = = = g | o
3 a 3| 3 3 a 3 .
v el e e e e
wv wv wv wv w wv wv
oo S n ) n < n © B
oo 5 1
Bl | e | R L
™ o To© ) e &.m
ol B B G e
— ~ <! oF e~
oy = i B oo "
N = = oF £3 4r i°
= X <
)
jont
ol
S Y
&S
do N ﬁw
W an
= lze| 2z |32/}
! A~ 2 A a9
e ~
A
A = Ak B
(2 = B i

333 A=y 2 24

3.33.1 A7 4

Az7)¢le] 2nte

A

o=

5o

=

o

njp

A4g oIz )

%4

o|]
.

0

T4 5§ ZEIW PelA, A5 A 297

4

ol AmtE 38 TARK

ol

o|]
o

B

B

o

)

ald
~,

ol

- 115 -



e
Mo
olo
ol
ofy
oy,
N,
2
=
N
fincs
o
ox
olo
ol
o
ol
ke
re

332 14 17 301

3.3.3.2 A7 BA 1y
2 A= Ar A4S fdote] 89 A=E ARHe B4 174
=758 SPSS 22.0 °F AMOS 22.0& Zgotitt. ¥l A3 482 gl
w42 SPSS 22.0& ©ol§ stgleH, 54EY E4 2 Wl HdE, 12 W
o

@, T 24, 24 av 24 AMOS 22,08 o]g3te] £45}

)
1>
K

38,
I

T2 A Y (Structural Equation Modeling, SEM) o]gF “FEAX
Analysis of Covariance Structures, or Causal Modeling)” o2t &
Aog =R H(measurement model)? LZR Y (structural model)=
o] A4S (latent variable) ol EAfst= JAMAAE EAl6H7]
detoh(Add, 2013). ol EYHKo| UAEH SAHA

(measurement error)S 1lEloto] A AE AAStER ASEANS O

do ot ©® fHr
e o e g

H
ofly
o

2
AEY 4+ 93, B4 ARE F o AANT 5 QHGAE, 2016). @, 5
s 8 F5U57L o golE oY BATHoE SAZHe] sHstt
o, theo] QAo WAMS 7He] Qlubp EAolng Ayav, HEE
38l % avg weld 4 gy, 24nd B4, z



o

1919 Cronbach's

%83

VARIMAXE

=
K<)

~
__OL

ol
~

AL
1o°

ol

ArEd A

s

4) 2 AollA Al]

ol

A48 o wiiRgEol s

e

7|5 (PAM) ]

e}
T

5)

S PN S

A9l

o

0

ol

- 117 -



3 o EEE= WA 71°*(L=1 & 120
o olshol 42.9%, 47140 W& 1,50099¢ °lsh2 57.1% UER,
AOLE 34 ARAY &8 ARoA= R Y &8 SHO| 65.4%, ng
& 390l 34.6%% HE Ad &&7ge] nEg 7IdET =4 U
A JoF REE AlFACcR HAmEY ZAaE 4F0] 269%% 7}%}
= veigen, dnZogs HARFA AFol 18.9%, setlaAA o
o] 11.0%, HERFA dFo] 103%= HEs glow 1 ¢ 7]&%&%01
32.9%= Urepytth
o B AL £ 50FelA 100 Atolrt 30.2%2 7Y E=A e

wor, 1007 olde] 20.9%, 20%‘01]/‘1 50 Atol7t 20.9%, 207 olstrt
27.9% vlg= Z}7} 1127 &

2
~
N
N
fu
_,_4
0_>"1.4 _{[-4
l=l\-l‘ 4
X
<
o
T
(o]
)
’;‘
O
_|_4
[‘_w
=

gl 21.3%, 29 0]’% 39 mgk -§go] 17.9%, 34 O]/}} %BO] 17.6%=

AT Eﬂi}iﬂll =, /‘}
=

]_
EAZ WA R T 1EE B8 12 AR, AREA
7

s
A) SHZ 25.2%, T F=(EH] AAZE dolE £3, ot ICT 283



[¢)

ol

/B AR}
4-112F &

Eid

ulAo] A5
e o [

_]

S
=

(
Nt AL e, AN oA

2
T

2

T

A

AYold AR, AloA-s
17.3%= et

o

—

)

2
o

Blo|=|<| 9 |a|a|a|a|a|a|a|alalalalalel « o N ) =
LS e oY IS S NI KR R R ol S R R e Kol Bl et vy — Nel o~ S
S| FIn|O| N | AN|—|—|— NN AT ||| — [9\] o N —
jang
=
Slovo S| | — o
Jlalso] 2 |0|ah KRR S8 B 2FEA] R X 2 @
=
jant
o~ =~y A
m po R N iy
o PR o N
do = W= o Xl M =
b K i S Tl o
=) k. = |7 my
s == = z B g T 82
- 4 || | bo T T =
| o ) —_ < =~ 0
o . ;o‘.m X ) HLX e K]
Z0 _ mlwr|o | RS =] & < Rl BE o= . ®
wjr I = TN | B0 20| BS || 20 = =8 L
RS O RIFIEIEIFIE | RS WK g T
"
o il S s B BW T owlT T m
= o 5] - | djo| DT = =
“ N P T g X
- N R TN Bo B
o A%.l am ﬂOATﬂAIm
M | mﬁ:mm
ALl =1 <
» _/ﬂ S =
T N
0
x = F =
o %o AR b N o
A=l TE|oF Ju‘_ﬂ_Al mO ~N mO
B W (] o ™ do
~ " W |
HT o= _ —
o 8 0 n
N )

- 119 -




4.1.2. 71€4 SALA

ALY N HAxgh | Adg g | FF 84 | 24 = A=
ATO1 301 1 5 330 1.038 1.078 -290 -187
ATO02 301 1 5 3.44 966 934 -314 -.020
ATO03 301 1 5 345 949 901 -.100 -.240
ATO04 301 1 5 350 958 917 -329 -.069
ATO05 301 1 5 337 927 859 -.056 -.168
AT06 301 1 5 3.09 1.059 1.122 -.095 -407
ATO07 301 1 5 3.15 986 972 -.087 -139
ATO08 301 1 5 337 996 993 -.133 -520
DU01 301 1 5 3.558 .849 721 -.101 -427
DU02 301 2 5 358 .819 670 -.018 -524
DU03 301 2 5 3.60 .860 740 -.027 -.661
DU04 301 1 5 358 .839 705 .007 -430
DU05 301 1 5 3.55 956 914 -.065 -.633
DU06 301 1 5 358 .896 .804 -.061 -372
DU07 301 1 5 3.49 951 904 -.051 -518
DU08 301 1 5 3.61 923 852 -.125 -589
VI01 301 1 5 337 .845 714 084 -115
VIO2 301 1 5 338 .881 776 -.024 -225
VIO3 301 1 5 338 925 856 042 -200
VIo4 301 1 5 342 944 .890 -.053 -320
VIOS 301 1 5 342 .889 790 -114 -142
VIO6 301 1 5 3.558 .849 721 -.101 -427
VIO7 301 2 5 358 .819 670 -.018 -524
VIO8 301 2 5 3.60 .860 740 -.027 -.661
VIO 301 1 5 358 .839 705 .007 -430
VI10 301 1 5 355 956 914 -.065 -.633
PEO1 301 1 5 349 .855 731 -018 -.161
PE(O2 301 1 5 347 .885 783 -.088 -.062
PEO3 301 1 5 359 .854 729 -282 095




PEO4 301 1 5 3.60 .861 741 -.143 -.307
PEOS 301 1 5 352 .839 704 078 -412
PFO1 301 1 5 3.30 778 .605 -413 .622
PFO2 301 1 5 3.28 883 780 -.745 483
PFO3 301 1 5 335 981 962 -.818 .623
PF04 301 1 5 3.30 781 610 -283 271
PFO05 301 1 5 335 .883 780 -.648 757
UFO01 301 1 5 3.28 933 .870 -070 .085
UF02 301 1 5 342 926 857 -283 031
UF03 301 1 5 345 932 .869 -.120 -458
UF04 301 1 5 3.34 971 944 -.386 312
UF05 301 1 5 342 982 965 -.588 362
US01 301 1 5 3.62 .802 .643 -264 -.146
Us02 301 1 5 3.61 827 .684 -317 -052
US03 301 1 5 3.61 847 TJ18 -330 -.143
US04 301 1 5 3.59 .884 782 -392 095
Cuo01 301 1 5 3.50 .823 677 031 -342
Cu02 301 1 5 3.57 .848 719 -253 -051
CU03 301 1 5 3.59 .838 703 -.195 -016
CuU04 301 1 5 353 .892 797 -209 -323
CU05 301 1 5 3.56 .891 794 -461 413
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ARk (internal consistency)& &}lsH7] floto] A= &

= u1
2
& 4gstyrt. s BHL SHEIA She Aol 4R SUARRE 4
S}

i
X
of
ol
o

W
o
fol

, 2018).
AR 24 A, 2 AA Al ARErE A4 AFE 2o g4 9] w2l

248 A75A) 4Tk Cronbach @ Fol B4 AESI= 0888, A% Holg]

n}

8o 0909, 7HAAE B 0903, WA FAL 0911, SA4 P
0.938, 842 0936, AFEAF TH52 0.924, A&EH ARG o= 0.947=
BE 07 olRe HOFT glo] BE a0 Azlwst shusgl Ay BA

ATt= oo [T 4-4]9} Zrh

GE 24 | SE 2bA T4
2 A4 RS
kit SR Al H= A AR EE F
A (C a) (C a)
Bt EA )
2 3101 13.75 10.609 667 879
el 21 8102 13.61 10.706 721 866
s A5 3104 13.60 10.547 771 854 888
Ahe st 213103 1355 10.708 730 864
215 3105 13.68 10.723 761 857
o] ¥ €801 17.934 13376 782 887
A % dlo] e 2802 17.907 13.598 75 889
o o] E] 2803 17.887 13.201 802 884
Hlo] €] Il sa 909
) dlolEZ-804 | 17914 13.506 768 889
&8 o] €] &-805 17.937 13.186 698 900
o o] 5 €808 17.880 13.539 671 904
N 7145301 13.59 9.756 761 881
7P ALE s 903
7125302 13.58 9,618 749 883




=

3

WS
s

Likert

=
=

9](Common Method Bias) #7%

i

A5
L

— o0 o) < [
= IS s N =
5 S 5 S 5
=gl DAY O N O n o —n =N @ o= g
S A K N N e Y RS B S B R S A B S S = E= IR - R S U = B IS S
R Q RIR X R X XAADADNDNRRNDANADR(AR R QA AN R
grgneozalgezageLernesEregls aneg
ITC 0o & on N N Rl N B S B S S B o Y5 Y= e B I T S S T -
B e I I g o 0 &0 QI R @ @ 00g g @ IN| & & & &
N o~ NS I\
TR RV B G- N o ~ < — © wn oo < < St ®
86685335W77H5W@&%BS761m3m93
AEIRECARSITI TS LELRRA NI A =0T 2R
L o N R I A I R Y = = == S M i e Bl RV SR Vo G oSV B R NI e NIF= N
® S F|N O XM O N R NN DY ;n m n o~ Ao
NN = Q9 Q SO AN ANY S Yo 0 N = =
cn N Nt -+ - S S| onon NN on n|o oo <t < T < <
R e B T B T B B B B B I I I B e T T B T T e T e R — e e
o o
ST 8=« = T s T T =
£28-sszalzaszszasssfry 3
ks b o b B B
= 5| X 3 B B B B g go do|N K K 4
R o oF oF of oF o oF o |dp do dp do| &
NN —_— X
~ X
—_
X0 X
do do
o %

423, F4FH

th(Podsakoff et

5

A7l A

7o) BgHe A

Zte] At A-Ad AA9 9

2015).

Hr
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= A E A3l ditt dlole HFd HSol F7Hez HIEoloF B

AT AFde SHESAN & 4 Uk webA Hpo] SaRwiE o

(Common Method Bias)E A stz 2ot sLdHHHES] FAAYHo=
X

o
=
v}

ol
L
2
112a]
>,

ol
o

Harman®] ©¥ Q1A (Harman’s Single Factor Test)=
At Harman® @ <9174 (Harman's Single Factor Test) SPSS2| =AY
2 Rl gAoA 2Hstr] o] s (Ubrotated Solution)WellAl g 7He] 2]
HlQ21(One Dominant Factor)e] ZEA 3sh=x]& AASH=E  7[¥o|th
((Podsakoff et al., 2003). g<1EA] =
WobA HH Sig dHolHe FEUHEort AR Zojwtal whdgitt
(Podsakoff et al., 2003).

FUEHHEY EAAy EAMAEE(%)o] 47.34% UEHeH T[RRI
Aot gloy 7S ZAobA] kot AU H v Ay st

B
2] 2 Aoz wHSIH. 4 Ayt ol (& 4-5]9F Zrh

T4 %27] aHgk & AFY =249
£ 7 £akel % THE(%) | i % | FAE%)
1 18.935 47.338 47.338 18.935 47.338 47.338
2 2.848 7.120 54.458

3 2212 5.529 59.987

4 1.796 4.490 64.478

5 1.484 3.709 68.187

6 1.362 3.404 71.591

7 1.229 3.073 74.663

8 971 2.428 77.091

dutA oz AP A 22 3909 o) FAHH #Ho
EAqT 4 Ak(Palov et al., 2007). webA] ABdA £4& F71sto] 4
Sk, A 244 7HE =A vEhd 32 0.729= 0.90]5t2 YE

3 CRe
grh, JeRE SoubEel o= 2As} flokm 2 4 qlow, ¥ W
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A7

4-613 2.

b olE22 o5 A4 Multicollinearity) ]

=

7 A 8457k 0.80]

o
ar

Ask= ol |

th(Bagozzi et al.,, 1991). ¥4

2~
% 9l

4 % -
N =
—~ *®
N N &
)
o -l Q| &
oF | Q
el ® ® ®
~X * * *
B — | 9| o | a
Q| o | &
oF A A
7o ES * * *
By SN
< — ) = =X
= Sle | e n
= slelelels
A — — o o Ioa) n
N e G| a|R| " |8
T g NN
o — x|l Q| = | | |
2 o o N (] @ [\ )
oy e | n | > | e | e
) SN ENENERENE:
4o — [l IS 0 | o [ Q —
i 0w | = | B || o] x| a
~ e | v Ny N
P oo | M o
Tlwmle | Blelze|e|w| D
= o | B | - | %2 | B | oo | w Mﬁ
= |
I ol S I I R I
= |0 <~ | X

™
o

i

<k

-
__oE

e
B

xr
TH

—

0

—

0
o

bch. chgor 74 Adzel FH 4

15

Q-o

I AgAdo] dHHE A
o ¢k4 AMOS 22.0

3

A

g

4 (confirmatory factor analysis)
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BAE PESHE AoR B4, BAeld aARAe BEusel FARS
9 gRsEe 24 4 o, mele] AvbAel APLES WA 4

Rew, I HHL2 IHSsE0] GUAEA (unidimensionality) < 741 6H3]'£
=

F2e AASIE AolthEAE, 2016). B alRHo] AAskEolYA
ore ol U Aol WgS uekshy] 98l BAH BHoR Agstt A9

L
g e, sl aQiAe ddolge] TAse] FARS W ZPUSE o
Q = A

= b o8 HTHEAZ, 2016).
4

% T (theory testing
) A aRAe PFHRAOL} BTy 2o SR
By A5l olgHs, 23mdel W} ' EE gende Ags
(GFL, AGFL, CFI, RMR) gl 9Jsf o]Fof HoH(-F2, 2015).
ARt om Q1A QoA HE HAHSE ddo= §F W

b}
=
o
(@
(@)
(@
o
L3
\LY
=

N

%

o o

L
=
et
4>
38
o
=
o
o
ol
Am
o
lo

fE N
4 nE > o
Hl K

H

G2 (analysis of measurement model)2 dh= Zlo] Yzloju} =A
WA, S5] i3 o B4 oK 4 S, oL P
A

BAS AN & oA A4 WeUAY 4R B4 A9g

N
-

i
2
o
o
H

gfﬂ%}%ﬁol o.mt} 22 ZWSRE AR W%t @ SMC(squared
multiple correlation) gto] 0.5Htt 22 SAHHSE A|Asts Yol glow,
2 e A URle Agetdnh(Ed e, 2018). AR B 2
A A g2 4(Absolute Fit Index)@t FE2 A 4(Incremental Fit Index) &

2 olgsiu, AYme] et W@ JEL [E 4-7)3 o] AestArHeE
1]
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T2 e =3 7% al="
CMIN(x* )(p) >.05 o}
2 o3} *s
CMIN(x* )ydf 3 0]3 BT
5 o]3} 484715 (Hayduk, 1987)
05 °]3}t U
RMR 08 o]l 4~8-7}5(Etezadi-Amoli & Farhoomand; Joreskog &
o] 3]
Sorbom,1993)
A
} 13
GFI S R 43445
8 o] I8-7}5(Joreskog & Sorbom, 1993)
9 o4 e
AGH
8 o] =875 (Joreskog & Sorbom, 1993)
1 ©]3] LERS
RMSEA 08 |3} +3
05 o]s} u-F5
NFI 9 o]’ F3(8o1, TEIHS
} i
TLI 9 o] Fo(81, F87ts) o
A
CH 9 o) F5 (8o, F87F5)

ZA 018, AT

P4H 2qBAL AT F A", 3
HANEES, Y Y RA Y 8,

=] &)
1—/—‘%]'5
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1
e
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— @
[ _Je—Co>
o @
N3 &
\ L&
)
/X
h<=s!
N N e
/ D,
Wy ~_.==" T
/ S/, D
// G
” | cuot | ! Cets)
G
_ @D
G
L&
(19 4-1] SHRD(Hx)
Az S4Rd disty REALE SAS Skt 24 A= [#
4-8]a}t At
[ 4-8] SARY Aot EAEAHF =)
Model CMIN/d RMS
p-value RMR | GFI | AGH NF | TLL | CH
Fit f EA
71EA | >05 <3 <08 >8 >8 <08 >9 >9 >9
=42 | 000 | 2178 | 033 | 806 | 777 | 063 | 867 | 915 | 923
=9 =9 =9
Age | - | owe [ 9z | 0| 0 e | 0| 9z | s
7V &7} 7V

2
Qg 48 7Fs Aeol7l st FEsith Bg sIojh AGH 24
4

r2]Ql REAge

o
rlo
()
o
h=)
4,
lo
fu
4
oo
_O|L
N
29
o
Mo
0%
Bu)
fu
B[}V
o
i)
P/
L
2
jug
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7t 710l BgotA] xohe Aoz maEo] ¥4 A #YS Psit

Estimates®] SMC Zto] 0.5¢ Z A 2

(04619 E4HSTHFE Ade= {84 19 £%0.620), AFHEA THEE

49 7940.651), M A B 49 £90.652), 784
Holg &g 49 F30.680)2] F 6719 SAWSE

Az S = = A|7ASHHA HF
HAow SARYS AYgr o HIE WESIH. E4 23} Variances9]
A2 ()3 Holx] ofskal, BEIta sl SMCHo] %o 54
g B 0.5 oo AiEE Hol Fa1 Qlrh Hx RYURY HFAQ B
d AYgE ¢8E Rl GATEA] &A4A g1 89 FAENE [ 4-9]
o At
[ 4-9] 5319 Ag: Z4A4Q2a~2]F)
Model CMIN/ RMS
p-value RMR GFI AGFI NFI TLI CFL
Fit df EA

24 74 .000 2.15 032 812 782 062 873 920 927

34 A4 2.086 032 820 791 060 879 926 933

2.037 031 .828 799 059 885 931 937

000
000

52 A4 .000 1.985 030 834 805 057 890 935 942
000
000

63+ AA 1.933 030 842 812 056 896 940 946
¥ AA 1.91 .029 848 818 055 900 943 949
715 >.05 <3 <.08 >8 >8 <08 >9 >9 >9
_ T& F4&
A3 - %3 ¥z _ _ 33 ¥z Paca ¥z
Vs | 7be
WS A4 An, AASHE el md A¥Est FHEE A BY
om HE AA Ado|A x’ /p UE Aetre BE A7t 7EAd F
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=
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o M
(@)
oo
i
o
s
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®)
!
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D
2!
[N
o
=
rlo
(@]
oo
s
o
Z,
!

W Amrdor =AHmgol Agtrsl 583}

2 o
9@ 4 otk A% 24nde (19 4-2)9 2o

%

1
E>— L @
1 D
Go— <
= 5
@D
D

1
<
1 @&

D
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432. AT &#348 &4

=l =l
o] Btgd= BrIsior sh=tl, S Bd-d(convergent validity)oldt Fdgt
= | 9okl M2 oE HRos S 3 Aol w2 AT
AZF Jojof gttt oJujolth(FA|E, 2016). YA A ndoA A g
£ ElstE= W D Estimateso| /] EF3Q <l Fol&(standardized
factor loading)o2 ZHot= WH (00.7), @ Ei4FE9] HFal(Average
Variance Extracted, AVE)2 7|&Fo &2 AZ5H= HH(O0.5), @ NEA=EE
(Construct Reliability: CR) 33t 7I+2 2 o= WHO0.7)°] ATHEF
<, 2018).

2 AFoM= ASEHTA L dEAQ] 85 FAEAF=(AVE) SR 14
HEAZE=(CR) g2 71 ggolo] HF B BAS otk 24 &
Ao HESHpE] e TS (AVE)9F 7gA=l= (CR) +44
I gre [E 4-10]9F 2.

o
il
fo

[E 4-10] AEEIEE =421

A #= | F73) Varia
SE | CR P CR. | AVE | Ag% | SMC
W W A4 nces
AT02 | 744 416 553
ATO3 | 860 | .077 | 14.834 | **+| 234 740
A5 8} 890 | 671 879 H—
ATO4 | 769 | 078 | 13207 | ***| 374 591
ATO5 | 843 | 075 | 14546 | **+| 248 711
DUOL | 836 | 057 | 17362 | ***| 217 .698
DUO2 | .827 | 055 | 17.103 | ***| 211 684
AzdlolH —
i DUO3 | .839 219 | 913 | 679 | .889 703
g4 —
DUO5 | 713 | 068 | 13.834 | ***| 448 509
DUO8 | 736 | 065 | 14.446 | ***| 389 542
k%%
AR VIOl 821 060 | 16.108 232 674
o 902 | 697 | 877
H VIO2 819 254 671
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VIO3 755 067 | 14393 | ***| 367 .569

VIOS 814 063 | 15918 | ***| 266 .662

PEOl | .845 209 713
PEO2 | 829 | 058 | 17.578 | **+| 244 688
e | PEO3 | 818 | 056 | 17.189 | ***| 241 | 933 | 737 | 911 669
PEO4 | 806 | 057 | 16791 | ***| 259 649
PEOS | .803 | 056 | 16717 | **+| 249 645
PFO1 | .896 119 803
PFO2 | 902 | 048 | 23789 | ***| 144 814

o
re
oX,
2
>.
2

3 PF03 .865 056 | 21.637 | ***| 241 | 955 | .808 938 748

PFO4 .840 046 | 20339 | ***| 179 706
PFO5 .850 052 | 20845 | ***| 216 723
UF03 .836 260 .699

&4 UF04 941 053 | 22002 | ***| 108 | 938 | .834 929 .885

UF05 | 935 | .054 | 21788 | ***| .121 874
Usol | 879 146 772

AREAE | USO2 | 927 | 046 | 23484 | *xx| 096 | 947 | 857 | 923 859
US03 | 881 | .050 | 21.378 | ***| .160 777
cuol | .850 187 723
CU02 | 871 | 053 | 20054 | ***| 172 759

A &HAE | CUO3 | 862 | .053 | 19.651 | =%+ | 180 | 961 | .832 | .947 743
CUO4 | 911 | 053 | 21.804 | ***| 135 .830
CUO5 | 926 | 052 | 225 | #*| 114 .857

=441, AVE g2 FAF 0.6715E High 0.857°] ¥H=2 SHEHA
o AA 0.50149 & YEd ok F7NdAI= =Sl CR @2 &
0.890% € i 0.961= 3|4 7]=9l 0.78 Aglsta & Aoz yeht &
dH o=z HFTEHTA ] SFHEGHGY BHEsiH. E SAERG] AZk
Cronbach a & 2l 21} X4 0.877H¥ FHu 0947 =2 8 7|&F
el 0.7& 3ot Ao=m SHEo| A=RLrt gHE Zow s

et

433 BE B®HYE 24
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AER AAHS

1
-

BN

=

=

tol

A

ol
T

ol
K

N

toE gAEs

°

1—

7¢ AT

do] Eolxle Z& ofn]

== ]
=

7

TR 719 2

Heltky &
BFEAFEAVE) A5t 7471

o
=

Ho

oA 2] A

= Y

Squared Correlation)

2]:

N

Tod

Jl

2

&

1E]
=

A7t A

)
)

yAO

3

N

7Hae] 7l

1

1

o

[e)
Al A F Hae 7 vA| 22D (unconstrained

, 2018).

<

F

g

hn

it
f=t

Ko

=

ik

o

ar

Hnog FAMNYE 7+ 5Y
4-1113F 2.
[

O2H, 95% AlE|FTro| A 1o] ofYH
2015; &

1T
ar

AR,
b kg [

yal
)

(Anderson & Gerbing, 1988).

gz

Rigsy

o

e Aol 9%

]

U
yil

1
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2 >384 ©

o A X

(2015). A%

AVE > @?

A x* Aol A4
[e)

(]

[®+2xS.E]9] 1

=2




2 dtolxe mEHEE AS5E flste] A7 W F 7P e
2 AMEE AVE @3 S Al as vlaste BAS
A 3 AEset 7HAEERY] A 3 ATt
HrH0.742). ABAS] A @) 28As= 0.5510]H0.
Aol AVE 3t o] BE 0.551 Bt 322 miegdrs
4 ATHAIZAHA, 2013). wEEAY Al ot AT B4 das oo
[E 4-12]¢} Zrt

~
~
[\
=
N
~
N
N—
mdh  rie

A Zd
o THAAL | A | A A2 | A5E
T o] E] i i i &4

53 a4 =53 i Rl = A&
4253} 671
Az olH

656 679

I8
7HAAFE S 742 724 697
A g 685 637 709 737
froagdad 466 455 437 448 808
84 540 592 598 668 434 834

AR RS 587 669 648 677 516 731 857
2| & ALE- 565 677 636 629 424 693 643 832
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APes Mz SYsgct. BAATE (& 4-131% 2t

[ 4-13]) 7229 A% B425K3z)
Model CMIN/d RMS
p-value RMR GFI AGFI NFI TLI CFlL
Fit f EA
7|54 >05 <3 <08 >8 >8 <08 >9 >9 >9
Z4A .000 2.036 059 836 809 059 891 935 941
s & & 8
Zp By kel U3 Sk
ts | ks 7t Vs

Fzrdol Agr BAAm CMIN/Ife] &3271 25 235t Qo] o
o5tz RolH, GFI @ AGFIE AQIgt 7|8 29 Aot aF2 Hitzon
FSsht GFI 9 AGFL &4gtol 242t 0.8367 0.809=2 UEh} 8 E7bs
& FEL oL tha ok gebd PaE RdARE Sheg 9jstel B
(covariance) ¥ =237} Regression Weights)S 3l A72Ee] 7

g
e A st
=]

&
A2 F7HRegression Weights)= M2 7Hdo] FriHtt= Aoz, o]d
Qo HRYAT o] o2 A Fusl Basiel, ol A AFA
27F Qo g2 A7t Rdold vzl ashzt
Aol gt AFAZ it A2 F7He Aol FERES & &
2 el F5EHEGRsS), Az dlol
Ql AEHAELE Atolo] w7l a9l
S, AT 784, ASA 5o avE A5t

1 stk webd] SYUS(HES AR Pl o] B8, AL Bt

N,
o



Sama 454 Agelw Aol A wIE welelnd ARE Zrlo}
Aot £AE Fxud Agty BXof dxlug e 118 4-4]9F 7t
@G & @ D G
[Fr]
@ @& &

@]
GD— {01
w75
@— w7
®-, - [0 J—CD
D » o] [0z fa—@D
O~ [0 la—(@
S (G
- D)

)4%

1

& @& @
[pros ] [rroa] [eroa] [eroz] [oron]

@ @ @ @ @

A F22(2016)0l oJstH GFI9} 3}
2 st FFE TS & W el #EE SAHCERYH ARERRE
CFI(Comparative Fit Index)E @5t JAuhER|F, 2016). E3] &
(2000)°fl oJstH g2 Alth oA HIE A4 F

o £ 71A 24 FEAA} Frha sgon, A, AgE A%

TR
O,
N
=L
ol
el
N
do



N,

s g A ook sk, 4, AYE e HolHd R
2 Azsfor trtal shAHH(EAIS], 2000). 2=

By MTSHAT, B2 A5E0] BE

o
Hord
R

ol
N
I
w2,
> offt
rir
i)
o
a
=2
m
1
o
A

o % oot

3
o 2ol 2FPdE elstA] got, o3t ALE ARESHH EF
e B whsolx mygo] HolEHE &
Z7 G2t (&Als], 2000). webd 29
B2 oA ARt mE I g 2] @n RYeRE ZAHY
4= = CFI 2|5t 29| A7]o] s 7] FOouA BPeF[er Byo
HEA4S 15 249 NNFI(TLDSH RMSEAS
Als], 2000). &As(20000 A+E ZAR S}
CFI=.946, TLI=.94622 09 ol4eol 71%g Arslstay, AgAz=|S
RMSEA Z|$7He 05628 0.08 o|ste] 7]Zo=& 9F% (Reasonable Fit)
At 2 |Ew, 5], RMSEAS] AZ]l47F LO90=.051, HI 90=.062°.2
ZFA(0.009)0] WA ¢rob RMSEA A43k& A= 4 dvkal wgEo] f£x

ko

ol

)

7]

rir

g
-
o

o

lo

w

—

ol
i)
od,

ol
oL
o
i
)
o
k1
lo
EN)

o

(o)l

AL o

=15
=

EG PR BEoA BE gEAde AUE A5 9] oyt A

= dEE = o RO HYgme HNHHoR ofosittil Brkd 4 9l
(Gefen et al., 2000). weta] =49 mdo] B Ao ARgstr|ol= Fel7t
oty worlo] a2 [ SR shith Adke [E 4-14]F Zrt

[E 4-14] 448 7229 Agz 24 43

Model CMIN/d RMS
p-value RMR GFL AGFI NFI TLI CFI
Fit f EA
7|24 >.05 <3 <08 >8 >8 <.08 >9 >9 >9
Hzx .000 2.036 059 .836 .809 059 891 935 941
T4 .000 1.952 .039 .842 815 056 .896 940 946
BN BN BN Q.
) ) ) N )
A= ¥z _ _ -~ d= _ pcs =
Vs ’Vs 7ts ’t's
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4.42. 712719 AA

M
o
iy
i)
rir

712 7ol digt 8719 ejgHaet WAReS 7] 9l
(19 4-5], [# 4-15]9 2t

548
SUNEY R ... K= 603 R= 490

an R%:= 598 _

080

Mg
£¢

AD(*p<0.05, ** p<0.01, *** p<0.001)

[ 4-5] 71271 HARY

Aol YR AESES] AgeEe AnHEY, A5stet Axdoly &
d FES Aste A¥E2 60% R =.603) ©
2 26%R* =.264)0ltt. AHd P4t FAK4
Aol 4848 AYst= AP 49%[R° =.490)0|H, AAHA A G
7, 80 AREAF WSS AYste AYWE2 63%R° =.636)0=

]

601:
Uepdth G847 AF8R BERTL A&d ApgoREs Awsls dge
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[# 4-15] 7127 A2

74 A= e e CR. P - value A3}
A AF
H1 T E SR 289 288 3.677 ook A
H2 TAAE A ST 250 242 2.586 010 A=
H3 Azl o) B &-&— A 3 211 213 2.869 004 A ¢
H4 Az o] ¥ 8- &—-F- A 3 236 232 2580 010 A9
H5 THAALE S J A 361 374 4.060 ok B
H6 THA AN & A B 086 087 793 428 717}
H7 A & d—84 612 666 9.872 ok A=
HS A AR 322 316 5.096 ok A
HY FARF e 162 182 3.045 002 A
H10 A FE AR 188 190 3.957 Hik A
Hi11 & AR 428 386 6.769 ik A
HI2 FEAA LA 372 328 5419 ok A9
H13 AR RES— 2] £ A ALE- .080 079 1.176 240 712
I CMIN=989.449, df=507, P=0, CMIN/DF=1.952, RMR=0.039,
AGFI=0.815, TLI=0.94, CFI=0.946, NFI=0.896, RMSEA=0.056

7Hd HI 348 Absshe Aid el (99 9= vld Zoln 9
A2EA At A=2A4 289, C.R. 3.677, pat < .00122 7P A==
o &, AUE 3 FEUER Aset a9 A el Fol dFe
HAEe Aow RAEl

7Hd H2 3% AFsehe §94 el ()9 dd= v Aok ¢
AREA Ayt F2A4 250, CR. 2.586, pat < .0522 7P A== 9]
o &, &2ntE A9 FEUEd At a2 w94 ol A I
2 Aem ZAEAUH.

7Hd H3 Alxdole &8 A el A+ FFs vd Ao
ol Ar R Ax A2AS 211, CR. 2.869, pat < .05 7M4e A=
A

Aok, =, 2t A9 FEUEY Azl &8 A el 49
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, 7RSSR 37148 2E o|2(PAM) S F HRICIHES, #84,
AEL)S o] A|&EH ARolkof| JF2 mA= tEupiRdE W
4=(Phantom Variable)& ©]-&35} UH7H§J}% =4 oFiT @E“?i—rL
o MpEA RUAGgE 9 B JFe T2 S=rtlEE, 2014).
Baron & Kenny(1986)2] A4E 7|%=Z sto] Hair et al.(2006)2 T 7H
w40 tisiA w2t 22 HAE AASHL JTH(S-FE, 2015). AA, H
F BARNA AL WA AR (YY) IF AEEA(9)= fost
ofof sk, AL ZiHS(M) F AEHHAE F-ofstofoF s,
WML WA S(Y) I AEEATE fostelof  qTH(E-E
4,2015). &A1, AFAHFO} WAFRAHEY) Arelof w7~ 7+
NAE AdEolA A0} WARARES(Y) B#AZE ot dH=
s Aol vt wiZi a7t §le Aot (-EE, 2015). AA, 8
FX)et WAZARS(Y) Arelo]l wiZfHa(M)7E AAE AEolA 8
A WARARHS(Y) BAZE FosiAT ofstA &= nxle Ao=w
Hobd FEoZi ezt lebe Aol AR WARAHA(Y)
Atolell wiZiES=-(M)7F R H }Eﬂoﬂfﬂ QA HF (X2 WA HS(Y)
A Fooka] g2 AElE wotH AuiaTIt Qltke Aolth($F
4,2015). AFEHA A7 WA A mlA]= F¥K(
—Y)& APad el b, qAHAHSTE M iESE AAH WA A
of PRl FFX-M—-Y)S e shar, A axnet 1haxte] o
S'Zq7 2 gth(Hair et al., 2006).
mi7REA S A A AapQl W P A o] {ode on] A FY
WH Hol HAA AU A4 =

A W E *J%ﬂraﬂrﬂl H7E 08015tz FAA SR FolsHA WEr Wt
S

b

bet

7ba H149) 3 AFoS A%A Agelw 3 ARl hAET 242
3, AT A2A4 0.1, p012 wlans $A4oe gelg s
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et Aseta ]t &2 Age] mAle FdEAedlN #7148 Y
ol2(PAM)®] F HRJICINEH, 784, AHSARISL)o] iAasts HojF
Al glom, A-getaldt A&H Agolke] A mAle ddel wolshA &
A vEht @iz 23t Qe Zle=m uEbdTh

b3 HISO Azdoleld] B87 A58 AGAE 7 Azl A
A4, A= AZAS 0.077, pl052 mi/laTts SAHCRE {9
& Aom dehdth Azdelee] Bgut A& gl n JFUA
oA F7158 Bd OZ(PAMY F HACIHFE, F84, AATNEE)
of BAETE HelF glom, AxdelH] BEV A% Agelze] 7
L P fosh veht RRolp Gt e Aoz vehd,

Mo

M HISO JBIALERT A48 Agols 7 AR wfan 242
o}, HEIE ARAS 0106, pC012 WARI}E FAGCR folF Ao
2 Uehith ALY A48 Agole] mAE GFBANA 7148
9 OEGAMS F HACIHEE 84, AEANEE] oIS
HolF3 glom, ANALEIY A5 Agord] AH wAL GFo] §

olslA) 97l vreR} edal) mvh Qe Aoe ek

A 57} e a3y
3] 3] S 3
744 A= lf . lf 2 ﬁf | 2
A% A5 AS

TAAEE — A

H14 0.004 0.982 0.100 0.002 0.104 0.241
A& HAL w7}
AzdoHEE — HE

H15 0.276 0.005 0.077 0.012 0.353 0.006
A% H A5 w7}
THANEET — o

H16 0.195 0.054 0.106 0.003 0.301 0.003
A% AN o)

<05, ¥ p<Ol, ** p<00l ol oo,

AMOS 9] Bootstrap W2 59| W74 2e] Foes Rl &
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T Avke Aol Aol JAT, ol FAll BFui d=2E THAE R

of WA HaRe] Fok e Histy AE Wi Bzl Fo=E AlAl

817 gheths WlolV|E Sithi Y, 2014). whebd ZHHa st et et
T AN 9T AR DHES A2E FAH IS sl I Ba
7l dERAS Fo EEIL BT B9, AE DREY Az of
¢ WY W4E 940, 7 A2 U= Bue Ak 4Ed pgane i
EcERYPNOR BAH fOE PFoHE WHEAL So) Y R
3 ARES AZT & ATCIEL, 2014). WA B ATelqE WEEs
2 B8] 9 A7 2de W] UHT F REAEQY Pyom
27b B4 sl QRAMSA AFe A Axdolele] Bg, AANEE
T aolo] A% AL e AN 57148 B ZPAM)Y F
WA B, fA4 T S84 AsARED)e] 54 714 mnte
Azsdnt. we 44 mge (19 4-63 2o

G0 (2 3 (B (1) (O
; D @2 > 0 @ @ @ @

AN A2 (13 (9 (15 [6)
TR & & o
ERED D G (15 16 2§

®O®G

@ORO®
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e tigt y
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Amosol| A ME WM (phantom variables)& ©]-8% 7HH &y AF H$
H BZ3A 7= Al4te] HATE B2F3F Al Adte]l A et 2Ad
o 7] Wl E, 2017), H|EE SHAFB)E AAstReH 11 Aite

® 4-17]3 2t
714 Hl4a®] ER7MAET A2l AHEst— A SEA} Q.8 A 2] 4 2]
A}g'0] AR B=0.063, C.1=0.028~0.135, p{012A ®awA slgtat AFeh
Ato] ‘0’0l EAISHA ¢dot frolaE qtellA fefstitt. whebd AFet adl
o AEA AR Atelo] A ¥ 849 A mil et #o
et Aoz e
71 Hldbe £

=47 aT AR AP R 8~ A8
OhE 2] &AALL'0] Aol

B=0.006, C.I=-0.003~0.027, p >.0524] H2]s}
A Ygkek. weEbA A5 Qv A4 G Aole] HAY T §
84, AR WE] 22 AT olakA g Ao@ ehdek

b4 Hldeo SHTHRT B2 A5 AYFI—-AGAUE 7]
&ZAbg'o] AR2E B=0.007, C.I=-0.004~0.029, p >.052A 4-ol5kA] ¢rot
oh webd A5e aolwh A4 AGOE Abolo] A FAW AHgA @
2o &ApH WAL fofekA g o= ke

M3 HI4dO) EANAEN AR AF8-4ANFI~ 58—
A0l A2+ B=0.014, C.I=0.003~0.045, p<.0524 Hx}w A o}t
Aol o] EAISHA kot ol SrelA frolstlc. mebA A1Eat
3 A% AGE Aolo] G4 FAT G849 £ WAL 59
T oz ehge

713 Hldeo SATERT A2 AF8-4ANFI~ 5842
D}5~11i14/\}3'4 2+ B=0.006 C.I=0.001~0.018, p<.05=2A4 #HAWH
A
AESl ads A4 AgSlE Aol $94 B 84, eI
&34 AR §0

b3 HI4E] SARREL B2 AFo-FAYFIA§ARE A

EAAE'C] A2E B=0.004, C.I=-0.002~0.023, p >.0524 §Js}x] ¢Sk

=) o,
o 1P
ro o

ko

o
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of. wEbA] 2HEst a1t A&EA ARGOl Atolo] fA/d YT AREAF T
o] &2 v E b foohA] Y= Ao=m UErT

7Hd Hl15a9 EAHAT A2l AxvolHEe i —7-8&
—2|&HA MY AR B=0.047, C.I=0.003~0.101, p<.0524] ®Aw?A o}
ghb ARt Afo] ‘00] EAEA] Yot folE QtellA f-oletditt. whEbA] A
Z doly &8 & Aok Atolof A YT {8449 +aHH
iR fofRt Ao=w UErT

74 H15b9] E7-an F=2 Azxdolegd8—A A —/-84
— AR E -2 S A AR O] A2 = B=0.004, C.I=-0.002~0.025, p>.052A]
ABW oFtrt. whebA Alx dole] Z-83t A&H ARGOlk Atolof b
At 5849, AHEAL REEO] oAby i ate folobA] G AR UE
=2

7Hd H15¢9] EATEAT AR AxdolHE& 43— A8t
mE 2] &2 ALY AR B=0.005, C.I=-0.003~0.036, p>.05=24 F<Jst
2] ootk webA Alx HolE e 4 &2 RGOl Atolo] AiHd R
I AR O] 2w folohA] e Ao R UET

7]./(4 H15d9] ZJ’ _Q_J,]. 74;0] 'xﬂztﬂ ] 1@-_9__.001/\-1€k/\1-_.0_9.xo%
—2 & A Y] ARL B=0.014. C.I=0.002~0.046, p<.0524] ®MAwA o}
ghp ek Ate] 0'o] EASEA] ot folaE QoA fofstaith. whebA Al
Z dolg &8 A&H ARgOE Atolo] A4 T F-8449 A
mif &7 folg Aom vErT.

7H Hl15ee] EAZFA Y AZol ARy olH & —SATA 84
— A AREE 2| & H AR 0] A2E B=0.001, C.I=0~0.012, p>.052A &
ob2] grorth whEbA] Alx dlolH &8 A&H AREOL Atolof &
A 5878, AHEAL REEo] Ak uif e foohA] (e AR LB
ct.

7H HI15f9] ERNAGT AZQ ARy olE &8 —S A FA AL A}
HFE 2] & A AR Y] A2E B=0.003, C.I=-0.001~0.02, p>.0524] {25t
ororch Wb Alx dlole &8} A&A AR Atolo] §AA T

o,

ol

A 0°“

&)
O,>~

Jlm H>
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AR RS A AR frolo g Ao dehid

714 H16a9] ERAAGT AZQ A AISETS YA FA -2
115“—7(4/\}3'94 =25 B=0.082, C.I=0.032~0.173, p{.012A] JTl_i]-IﬂJé o}k
Apo] ‘0ol EAEA gkot Golaz ol golstgirh. wrebq Fhx

s BRI A5H ASOE Aolo] A G 4849 £3A v
o
o

7Hd Hi6bel E4HHaM Azl 7AiM -84~
AR A XS A AR 0] A2 B=0.008, C.I=-0.005~0.037, py.052A
FrolokA] ekoket. weEkA THxARE FEM AEA ARgO® Atolof] At
S 8, AR ] A iR folshA] e Aoz uEhd
o},

7Hd Hl6col SATHAY A=l "HAeTd A d— At
Z2&HAE'0] ARE B=0.009, C.I=-0.006~0.042, p>.0524 §ol5t7]
eokeh. webd ZhxAbs R AESA ARGl Afeloll A T AR
A o] &2k wiladte wolshA v Ao UERH.

7bd Hl6de] EAZMEET AR THAAEE -3 AY T~ 84—
2| &HAg' 9] ARE B=0.005, C.I=—0.008~0.036, p>.052A] §-olat2] Q¥ok
o w2 ZhRAbe SR A5 AREOE Afolof fAd AT #8442
A MiAaTE FolstHA ¢ ASE e

7 Hl6ed] EATHaY B2 7HAesd—rddde—r84d—
AFgATE 2| A AL O] ARE B=0 ,CI=0~0.008, p).052A &
eroket. whebA ZRX|AL ot 2|52 ARG At

=
S

—LF:' ] T Lo [e}
g, AR el =AbA wif e folshA] ok ASR Yedt
71 Hl6fe] EATAEY A2 THAEET -G AT AR

Z-A &MY A2E= B=0.001, CI=-0.002~0.014, p>.052A §2J514
ororch. whEbA ZEAAE SR A&A ARSO R Atolo] fAA T AR
F o] A miNEve ook ¢ AoE UEhHTh
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(£ 4-17] HgRAFE AFSSE Ml gox o] EXYTTHEay B4 A
95% 1= -3k
744 Az B SE. ’ A3}
Lower Upper

A 8f— A Fod—F 2] & 4

Hl4a A4e 0.063%* 026 028 135 Al

O

25— A F - S AHE A

H14b 0.006 .007 -.003 027 717
Bl e R
25 8-> A4 A A RS — A

Hl4c N 0.007 .008 -.004 029 71z
=5
A58 - A F - -AEH

H14d e 0.014* .009 .003 045 A

[¢)

A58 —> A F - F AL A .

Hl4e 0.006* 004 .001 018 A
Bl e R
A 8- AR FF— A A TS X

H14f P 0.004 .005 -.002 023 712y
=
Az ol B &8 — AN Fd—FE4

Hi5a | 0.047* 026 .003 101 e
—A|F4

HI15b A L 0.004 006 002 025 712}
AR AVE A S AN L ' ' ) ' B
Az o] B Z-8— A FF— AL AR

Hisc | R 0.005 .007 -.003 036 717+
FoAEHAE
AzdoHEE—>FAd -84

H15d R 0.014* 010 002 046 A=)
—A &HALE-
AzdoHEE—>FAd T -84

Hi5e 0.001 002 .000 012 712}
A AN LA S-S
Azt o5 &-§—Ad T AR AR

H15f R 0.003 .005 -.001 020 717+
LA EA LS
A A EEF— AN T 78—

Hl6a &AL 0.082%* 032 032 173 A e
Al S HAS
P P e R N B I e .

H16b AT A 0.008 .009 -.005 037 717}
ZHAAE A A A T

Hl6c &AL 0.009 011 -.006 042 7172}
—A|FAHAS
NAANE G- F A F - 84—

Hl6d A 0.005 010 -.008 036 712k
A| A
NAANE - TIPS 84—

Hi6e 0 001 .000 008 712}
AHEAREE— 2] & A AL
A EE TR A T A AT

H16f &R 0.001 .003 -.002 014 712t
—>A| AR
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44 (Multiple Group Confirmatory Factor Analysis)2 FT7F 2914 @
e Sl AorA, F2 wAEFFA(Cross Validation)S AZFE wf Ab
o, 2} B RGO RE 5% BRI I At E2
S2HY FE thE FEoA d2 et FUMAE HSE O ol&
CHEEE,  2015). ey HAS Sdl duidle= S
(Measurement Equvalence)ol] gt EA4lo] Z-gHth(Myers et al., 2000;
Mullen, 1995).

u!
i)
Mt b HoAc

)
off
o,
o,

24FAY Bl MW 1F 3 2Ande] 2L AN Hol
RE gust Z0R, v 1§ 7 ZATe] dste] S5 14 o
g @
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>
(o]
)
K
e,
I
gl
e
19
)
©
N
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TQ,
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e
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ofr
e
o
©
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HL
i
39
o

o AA GAE we 4e5te] AntE 3RS EET
MCFA(Multi—Sample Confirmatoy Factor Analysis, ThgH T 21 Q1R A

2 B3 B4 g, SPESet @AES Aolel] aelnsleol

X
T dfe] WHeteFo] 269 A%, 5%9 Folm(xoos0) oA He 7
AsleEd x’ Fe 38.88852(df=26%1 A9 olFom ZAo] sht, A

rl

w2 24EQgel Sty @ 5 ot getd 235U fee 4
2AY Bool U ASE Bojol dFNY TRYHARLL B4slo]
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BN
i)
fol
)
i
)
2
ol
o

AAE 2~ oty AAATNLE H[4-18]7 Tk

T X° (CMIN) df P x2/df RMR GFI CH TLI RMSEA

HlAlek 2l 1778.469 998.000 000 1782 041 760 916 .905 051

Ak el 1799.836 1024.000  .000 1.758 043 J57 916 908 .050

W3 ) 21.367 26.000 723 -024 002 -003 .000 -.003 -001

A, AtE 3 A5 28 FA7IE 1d et HJua 19 o) A
o ik MCFA(Multi-Sample Confirmatoy Factor Analysis, T3 21
QRIEA)E &7t B4 A, SAMet AA S Atolo] @Qlistego] At
o 7HERE AloFR iyt BiA|ofR Y] Zfol7p FAA R Fou|tAE HA5)

7] 91t Afro] Wty x° WIS AmEY, ARk dfe] Wakg2
26, x* WKL x" )2 24709 W FSte Zom uEhgoh k' 2
ZRO] ZAFE dfe] WHalEFo] 26 A, 5% folaE(xooso)ol A Hek F

o]zl HrAElEH x®  Zhe 38.88852(df=2691 AL) oo ZAxlo] §
U ARA 27k 3R 247092 df=2691 A& %94 7]%7,; 38.88852%F
Hoh A7 yehal glo] & 14
1
=

Ol
-

A Eolrt. Wi £HFe 2
4 SR antE 34 75 88 FAVT o @ 2EUSE Bt oF
A FxLAA RS EActo] 2ARNE AAT 4 ok AX2N= (B
4-19]¢} &
[H 4-19) SHSYY HPZI(ANE BH 8 55 7|7
T X~ (CMIN) df P x2/df RMR GFI CFI TLI RMSEA
HjAloF mdl 1673852 998.000  .000 1677 039 767 927 918 048

Ak 2 1698.561 1024.000  .000 1.659  .044 J63 927 920 047

WS A) 24.709 26.000 536 -.018 005 -004 .000 -.002 -.001




£9RA)S BT 2AET S ASAHAAE, 2013)
A, ARADAY Folste] AUFS W AvE FHS TET 4D

v 2] 7GR v AQste] AnE SRS SR Fde] otk MSEM
E A (Multi Group Structural Equation Model Analysis, ot dEFX A&
A) A} vl e Eyt AoFrd 7F 25k df Afol: 42(1056-1014), «x
zfolE 40.004 ((x* BEZZE 58.12)0]aL, pgt = 0.559 ( ).05) o2 e}
sk webd 4R geo) g A M9 2FETE Qe Aoz el
of 74 H172 714= At 28¥So] gk MSEM 24487+ [# 4-20]
kU Jedgn &

[ 4-20] ZEEN AFZ2H(ERXE 28 ]/F)
Wl Aol AR Y 25 2D
T -
(unconstrainmodel) (structuralweightsmodel)
x? 1832.682 1872.687
X2 ol 40.004
x? zkele] Pat 559
AR 2AEIE e oA AAEs A=Y v 2gan
sRRlIS flste], AntE FF S Wie FRAL &g WHao] gt
Pairwise parameter comparison A& T A= IF zto] EX4E AASIA
t}.
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A}, AzdolH&-8—~BAFE BEDI)NA FE2xd a3t lom AR &8 HeH(395)0] FHA]
-8 AH088)el HIs o et a7t Qe Aoz yetHth ¥ ARARE A~ F S BE(Db5) A
w24 At e, ARAY 28 J9(533)0] AAAE &8 HAA(057)el Hls] | ek 2Haxrt
A= Aoz yegion ZIAAEEd—FAAF Y F2bo)AE FEXE a7t Yeigen, JE2Y €8 A
H(247)0] AAAE &g HH(-388)e) H|s] o At ZEAWIF e Aoz Uebyth Pairwise parameter
comparison AAAv= [F 4-21]7F £

2

[e)
L
i

H1

rlr —{m et M

ok

[E 4-21] 4o Of7f S Hw AZZHIFAE 88 7/7F)

AE T bl_1 b2_1 b3_1 b4_1 b5_1 b6_1 b7_1 b8_1 b9_1 b10_1 bll_1 bl2_1 bl3_1
FAAE A
S bl 2 -0914 | 0463 | 0.722 0.142 | -1963 | 0261 | -3.116 | -0.784 | -0.629 -1.379 -0.162 -0.083 0.818
% [e]
FAAE A
S b2 2 0.953 1.96 2205 1.723 0.06 1.331 | 0455 | 1.161 1.291 0.723 1.651 1.724 2.318
T

b3_2 0.321 1.703 | 2.068 | 1384 | -0.852 | 0.861 | -1.835 | 0.586 0.775 -0.05 1.311 1.427 227

b4_2 -0.029 | 1.142 | 1395 | 0.867 | 0999 | 0467 | -1.764 | 0.153 0.295 -0.354 0.703 0.781 1.502

b5_2 -1.567 | -0.348 | -0.17 | -0.634 | 2462 | 0944 | -345 | -1491 | -1.368 | -1.992 | -0989 | -0934 | -0.136
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. ;; b6_2 2923 | 2001 | -1913 | 2221 | 3574 241 | -4281 | 2.896 | -2.814 | -3252 | -2.556 | -2.525 | -1.929
065 [}
A -84 b7.2 1.6 2577 | 2.841 | 2347 | 0.696 | 1932 | 0259 | 1.835 | 1.969 1403 | 2331 2409 | 2972
fFre&d—>AE A b8 2 0136 | 1387 | 1773 | 1037 | -1369 | 05 | 2661 | 0.105 | 0307 | -0.604 09 1.026 1.99
R A2
b9 2 0014 | 1303 | 1.602 | 1.003 | -1.053 | 0551 | -1.954 | 0223 | 0386 | -0.349 | 0.853 | 0.946 1.744
ul=x=
g oA A b10_2 0.168 | 1.765 | 2227 | 1401 | -1.162 | 0.793 | -2.548 | 0477 | 0.708 | -0299 | 1.383 1542 | 2526
A T84 b1l 2 -1236 | 0.109 | 0335 | 0205 | 2236 | 0572 | -3.378 | -1.136 | -0994 | -1.707 | -0.554 | -0485 | 0402
g Fdd—A-eAt
) b12.2 -1432 | 0231 | 0529 | -0.151 | 2.601 | -0.587 | -4.419 | -1.369 | -1.193 | -2.111 | -0.619 | -0532 | 0.644
o=
AHE A7) 45
e b13.2 -1759 | 0338 | -0.133 | -067 | 2758 | -1.012 | -4.095 | -1.709 | -1.57 | -2.305 | -1.123 | -1.062 | -0.092
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O:

oA AAAE B AP A+ AL W Aow vehirt
7

A, AntE B 15 BE LA

el

s
o thet MSEMEA(Multi Group Structural Equation Model Analysis, TF
FURTREDARA) 23 dActndn AkRd 7 ARE df Aols
42(1056-1014), x* =pol= 45844 ((x* BELFE 58.12)0]al, pat =
0.316 ( ».05) o= Yeynt, webd Aute 34 &8 F4 7|7k ggt A
A= AR 7} gl A2 sl M HISS 717 gich A

o thet MSEM BEAAT= [E 4-23]3 Lot

(B 4-23] =220 HYZIHL0E 3T 88 75 717
. u Aok Aok FEFA LY
T (unconstrainmodel) (structuralweightsmodel)
x? 1722.244 1768.089
x?2 x}o] 45.844
x* Atelel pgk 316

sl glstel, Ante B F0l gt 2vte 3G 4 0
i3t Pairwise parameter comparison A4S 5 A2 IF 2po] A4S AA]

2R, PIYFYAEARE F209)NN $E2Y Tt 9o
4 GeH(125)0] Bla]

L[—_
4 at e ﬁﬂi LHERE T ?Eﬁi 84— AR AT (b10) ol A
=z

i d
E FEEE 2t yebdsd, 19 ol &8 A HJe(227)0] 1d mjut
248 ¥4 (67Dl ®lsl H At =HEaIt e A2R ey
Pairwise parameter comparison A3A3= [F 4-24]¢} £}
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I

b

1

[ 4-24] AL oj7f He Hn AFYEINADE 33 &8 58 7|7
AR TR bl | 2.1 | b3.1 | b41 | b51 | b61 | b7_1 | b8.1 b9 1 | b10_1 | b11_1 | b12_1 | bl13_1
AR E gAY A
- bl_2 0369 | 0385 | 0.124 | 0276 | 0382 | 1.167 | -1.823 | 0333 | 0976 | -2.627 | 0007 | 0615 | 0.694
o
o
AR S—>F A
. 2.2 0336 | 0345 | 0105 | -0256 | -0.356 | 1.086 | -1.593 | 0296 | 0.845 | -2.353 0 0524 | 0614
2
Az o] E &-g—A
b3.2 -0.813 | -0.007 | 0316 | -0.681 | -0.759 | 0.852 | 2374 | -0.07 0.51 3125 | 0503 | 0.118 | 0.269
ey
Az o] &-E—f
AL b4 2 0728 | -0.005 | -0281 | -0.619 | 0699 | 08 | -2.067 | -0.061 | 0448 | -2.798 | -0434 | 0.104 | 0243
RS 060 o
THAAE S S AL
. b5.2 0578 | 1242 | 1071 | 0594 | 0432 | 1.873 | -0.712 | 1.21 1994 | -1.619 | 1086 1.683 1.621
065 o
M EE TR
. b6_2 21122 | 04 | -0.697 | -0993 | -1.051 | 0442 | -2.436 | -0462 | -0035 | -3.115 | -0.885 | 0377 | -0.192
06& o
A -84 b7.2 2946 | 3442 | 3518 | 275 242 | 3692 | 1.89 | 3466 | 4.841 0.595 3.946 | 4.642 | 4.093
A=A EH A b8 2 027 | 1092 | 089 | 0313 | 0.141 1.8 -1521 | 1056 | 2151 | 2491 | 0929 769 1.581
A A2
b9 2 0978 | 1.682 | 1562 | 0948 | 0736 | 2257 | -05 1663 | 2777 | -1568 | 1711 | 2461 | 2.195
ulz=
8 —>AME A b10_2 0725 | 0216 | -0.124 | -0.566 | -0.658 | 1.115 | -2.757 | 0.15 0964 3512 | 0337 | 0487 | 0582
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fragddd—84 b1l 2 -1.309 | -0.392 | -0.778 | -1.113 | -1.159 | 0582 | -3.15 | -047 | 0074 | -3.827 | -1.081 | -039 | -0.137

b12_2 -1227 | -0217 | 063 | -1.006 | -1.057 | 0.783 | -3.419 | -0298 | 0.382 -4056 | 0981 | -0.151 0.091

0.195 | -382 | -0971 -0.55 -4401 | -1.747 | -1.057 | -0.681

ALE A TS 7) 47
b13_2 -1.857 | -0.879 | -1.332 | -1.604 | -1.61
g
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T de 7Y Ex RN F#F HE ayste A deE 4 U=
S0l 4= Aolgt 7St 9loem olzet izt T =HAS o AR
A w2 FdE et

o
o
UERSTE Bhattacherjee(2001)2] A7 dlof| A X]Z}% %xg% PARS - IR

|20l whEo] FAAR FFE F= Aow UEgoen ol A4H {84
o ARgAF WELo] FFol e Aor FHT o AFE(HIE 9,
2015; A= 9], 2017; ©|F3], 2017 2 oz i D5 Qirh 5
Al2aE] ARgoR IRt JREE] Y AR E ALF o890 Hold2 A
BRSO SRt AEe FA4Y 7ol Akl whd

dFA, F-842 AEA AR kol FonRt F(+)9] FFE mA= A
o= Uetdth oldd e esdRd BHAA e 7led /84
o] EoH, df Z4t, 20125 Davis,

1989)+= A4 Axt @ AntE 342 =T 7Y
Ao A 80l e W AEH ARRYEE THAA Hoe TS
(2019)0] AFAvte} Z2 WO o

IAA, ARGAF TE 52 ARG Oke] fomgh JFIATY fle A
oz Yyt o] Ait:e FHx 37)48RdS ACHE Bhattacherjee(2001)
O] Ao ARBAF FREo] &2 ARgOIEO] e Frhe w4 A ¢
FARRE A A9E FET o8 A L?*(Bltner 1990; Dorsch et al,
20000 ohEA Yergtth ol#er Q1> Aol ztelollA yERuttial
o % =t} Bhattacherjee(2001)9] A5 718F A8 A= AEHUIHA] AJH]
2 g gxd AR i AHAE giider AFE A9 shalen 24
T 71ell FAehE ARE 34 ABA AR 52 dideR dF4E A
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AN Ax2 AT SRS Fob WAT 4 e Aol SUsht /1Y 9F
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ABSTRACT

A study on the factors affecting the continuous
use intention for smart factories of small and
medium-sized manufacturing companies
—Focus on the Post Acceptance Model (PAM)-

Kim, yong-Seong
Major in Smart Convergencet Consulting
Dept. of Smart Convergence Consulting

The Graduate School

Hansung University

Now we are living in the era of the 3rd industrial revolution past
the 1st and 2nd industrial revolutions. And now, we are preparing to
face the upcoming era of the 4th industrial revolution with the
convergence of advanced technologies such as IoT and big data analysis
technologies and rapidly developed information and communication
technologies. Germany's Industry 4.0, the beginning of the 4th Industrial
Revolution, emerged as a way to respond to new changes in the
manufacturing paradigm such as personalized production and mass
personalization, and to strengthen global competitiveness. This fourth
industrial revolution recognizes manufacturing as a core area, and smart
factories are at the center of it. An intelligent production plant based on
a virtual physical system (CPS) that promptly reacts to changes in the

external environment such as customer orders or equipment failures and
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autonomously proposes optimal solutions can be defined as'smart
factories'. Such smart factories are emerging as alternatives to current
problems such as a decrease in the working population, aging population
and depletion of resources, and manufacturing powers are providing
policy support for the expansion of smart factories.

However, looking at the status of companies that have built smart
factories through government support, there is a problem that the level of
smart factories being introduced and operated in general remains at the
basic stage, and thus the utilization is low. In addition, there are many
problems such as lack of awareness of smart factories and lack of
expertise of suppliers. Due to such problems, the phenomenon of limited
use or interruption of use of the system being introduced and operated
frequently occurs.

Accordingly, this study sought to find out how the content of the
construction and the expected satisfaction level of smart factories, which
have been rapidly distributed under the initiative of the government over
the past five years, affect usability, user satisfaction, and continuous use
intentions based on the Post Acceptance Model (PAM).

The summary of the research results is as follows.

First, it was found that factory automation had a significant positive
(+) effect on productivity improvement.

Second, it was found that factory automation had a significant
positive (+) effect on improving flexibility.

Third, it was found that the use of manufacturing data had a
significant positive (+) effect on productivity improvement.

Fourth, it was found that the use of manufacturing data had a
significant positive (+) effect on improving flexibility.

Fifth, value chain integration was found to have a significant positive

(+) effect on productivity improvement.
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Sixth, it was found that the value chain integration had no significant
influence on the improvement of flexibility.

Seventh, productivity improvement was found to have a significant
positive (+) effect on usefulness.

Eighth, it was found that the improvement of flexibility had a
significant positive (+) effect on usefulness.

Ninth, productivity improvement was found to have a significant
positive (+) effect on user satisfaction.

Tenth, it was found that the improvement of flexibility had a
significant positive (+) effect on user satisfaction.

Eleventh, it was found that usefulness had a significant positive (+)
effect on user satisfaction.

Twelve, it was found that usefulness had a significant positive (+)
effect on the intention to continue using it.

Thirteenth, it was found that user satisfaction had no significant
influence on the intention of continuous use.
Fourteenth, the parameters of productivity improvement, flexibility
improvement, usability and user satisfaction showed that the path to
productivity improvement and usability had the greatest effect in the
relationship between factory automation and the intent of continuous use.

Fifteen, the parameters, productivity improvement, flexibility, usability,
and user satisfaction, also showed that the path to productivity
improvement and usability, even in the relationship of influence on the
utilization of manufacturing data and the intent of continuous use, was
most significantly affected.

Sixteenth, the parameters of productivity improvement, flexibility,
usability, and user satisfaction also showed that the path to productivity
improvement and usability has the greatest impact, even on value chain

integration and the impact on sustained use intent.
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Seventeenth, as a result of testing the overall control effect using the
use of government support as a control variable, it was found that there
is a partial control effect in the relationship between the use of
manufacturing data and productivity improvement.

Eighth, as a result of testing the overall control effect using the
accumulated period of use of smart factory construction as a control
variable, it was found that there is a partial control effect in the effect of
productivity improvement on user satisfaction.

The main implications of the above study are as follows.

First, it is necessary to automate, informatize, and digitize the physical
production system and information system of the existing factory. In
addition, companies that intend to supplement the system or introduce
new systems need a sufficient preliminary review period to determine
what customers require and what actual information about customers we
need. In addition, whether these requirements are actually feasible, it will
have to be implemented through prior consultation with the system
supplier.

Second, it is necessary to reinforce and supplement the ICT
standardization policy that supports big data analysis technology using
data collected from sensors and interconnects with external customer
systems. In this context, the collected data must be analyzed and
converted into usable information. When information shared with each
other is exchanged through internal/external networks, waste on the
process can be reduced and production can be optimized based on this
information.

Third, the government needs to strengthen education centered on
working—level officials on smart factory standard model architecture and
smart factory reference model made by the Ministry of Trade, Industry

and Energy referring to Germany's RMAI 4.0. It is believed that this will

- 231 -



serve as the basis for enhancing the usability of the system by optimizing
the process by enhancing the understanding of smart factories and
enhancing the ability to specify the utilization area.

In future research on the intention to use the smart factory, it is
necessary to improve the explanatory power of the research hypothesis
through an extended model of the post—acceptance model or integration
of other technical or behavioral theories. In addition, if the research is
conducted from various perspectives by adding variables that take into
account various organizational/environmental impacts such as the
characteristics of the industry, the shape of customers, the organization's
capabilities, and the internal and external situation of the company, more
detailed research results will be obtained. It is necessary to divide the
sample recruitment by region and add it as an adjustment or cause
variable, and to perform a step—by—step analysis by subdividing the
system use period into initial use period, settlement period, and extension
period. In this case, it is expected that research results that can
contribute to the establishment of government support policy plans and

strategies for activating corporate smart factories will be drawn.

[(Keywords] Smart factory, Post Acceptance Model, Small and Medium
Manufacturing Company, Industry 4.0, RMAI 4.0.
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