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A Study on the Influence of Smart Factory Key Factors on
Management Performance through Internal Environmental Factors
in Small and Medium Businesses

Sung—0k Jin', Young Wook Seo?

Doctoral Course, Dept. Business Consulting, Daejeon University
Professor, Dept. Business Consulting, Daejeon University

L o B AFE FAaT|deld W 87 2218 53 Smart Factory2] 4] 2910] 7 A vl X JaFol ot
A : 522 Smart Factory 75°] 4343l QTS vAA 3| A& ddsh=t] 71984 A5
3, 740 R 8 3 Smart Factory 7% vl &) ds) A1staLx} g}, 2= Smart FactoryZ
= Ao ARAE FAo 7 HE-S ol SPSS9F SMART PLS®E 57| #4183tk A Aa3= 3A), 7]
Q12 Smart Factory &A@ 1d FAAQ 93-S vHTE &4, Smart Factory A 221 4343}
ZS] S AT Yo A5S B 7149 3 2918 3183 Smart Factory ] A @018 7oAl o
IS T ﬁﬁi YetY, Smart Factory 7% 439 o] &3¢ EdiE ntdPvkar & 5 v} &5 Smart
Factory 7+%WH AFE stax}t g,

e

FAlo} - 2vtEREY, Waktel, GALE, AAAEE, £ AARA LY, FEAEHY

Abstract This study is an empirical study of 'the effect of the key factors of Smart Factory on
management performance through internal environmental factors in small and medium enterprises'.
The purpose of the research is to verify that the implementation of a Smart Factory affects the
performance of management and contribute to the continued development of the company, and to
suggest the national policy of expanding the deployment of a Smart Factory. The procedures were
surveyed by working—level officials of small and medium—sized manufacturing companies with a Smart
Factory and statistically analyzed with the SPSS and SMART PLS. The results of the study showed that first,
the environmental factors within the company had a positive effect on the key components of the Smart
Factory. Second, the key factor in Smart Factory has had a positive impact on management performance.
The above evidence shows that the key factors in smart factory considering the environmental factors of
an enterprise affect its management performance, thus laying the theoretical foundation for the

performance of smart factory construction. In the future, we will study how to build a Smart Factory.

Key Words : Smart Factory, Change Management, Communication, Production Automation, Operation

and Resource Management System, Supply Chain Management

*Corresponding Author : Young Wook Seo(ywseo@dju.kr)
Received May 30, 2019 Revised  June 28, 2019
Accepted July 20, 2019 Published July 28, 2019



116 "AdEEFAT A17d A7

T Ax7|H9Y BAEE Fol7] fste], =
K= 20223 7F4] Smart Factory 3% 71 :,L:;o}‘—
X5 FHL B2 AL E AL Qltk 7
= A s FHste] 2|& A ”3}11} Smart
Factory 7-%¢ @2 #41S 2831 lr}, T18]aL Ao
3= Smart Factory9] 7+%F 5 Z7]9 E}tﬂs}ﬂ, -+
S AAH R X]%EV Smart Factory®] %
T4 4 75 193k Qo). ey

——|E
AR A 4 —ir{]"éﬁ © 2 Smart FactoryE

£
ol
.
N R

TEsHA 719ol] A& AAgstar B 4 = AAA
= olg o]2¥ oz AFH Flo] glth & AFdA=
Smart Factory 75°| 74323l 4 ?—%}—% U]ﬂ/ﬂ 3|4}

7} A& o R 0

o=z 4 &}, Smart Factoryd] 7

e o, =% ]ﬁ el g el1E T8t

APATE B8] FHol G vA

3lae] 291y} ortas aclog AAs)
3}

oz Mo
e

ol
-

é

r& 32 ot T oo@

Mt SLood Rl 12 ol
ko
ro
o

?@ :

A

Smart Factory/] ) 2]

AR AASGE AT T4 A
rt Factory= 7]
4 %L% 4‘»& AFAE tH’E}E.E ZAFske] SPSS 22

of
!
O

o a2 Y aaTE
_/]g 3]_Oﬂ ]./K-] g /K-l O]_Oﬂ {;]_ A=

o
odk
ﬂ.
e o
-1 ot
oL
oft
b
2
=
oy -
_0|L

132
o
g
re
-
il
offt
:oé
>

=

Smart FactoryE %3h=
ka1 3‘3—_1]_14 o7 71}] eig
TAIT} A = Hky

2
]

o
>
og‘:‘,
2
to
il
N
Ry

b
Jfu
%
odt
o
2
>
_O|L
k
e

R AN
S

2

o u

_0|L

k]

Y

ol

k0

%2,
bl

2.

o,
ru
X
=
ox

2.1 Smart Factory®] A9

Smart Factory@F 80]& S dollA A5 AF
H, & AKX 7} Industry 4.0 FAsPHA E
AREE 7] A=A

Smart Factoryt AB](AAHERD 9} E5F A1531E 7]

wto = gt 34 AEslel 3 Ass) Aluld, 839 3
AR AAAAN FFARERE, 283 719 5
o] AX%E217]% (Information and Communication
Technology: ICT)& o]-&3lo] T3 ¥ o)zl 253827
< onjsie, ~tEZF] THAQI B AFEQIEY
(Internet of Things: IoT)¥} 71} &84 A|2~8l& nf
Bog g A8, Aws, Aedtd gdeIn(1].

2.2 Wsl#ele] 7

A& AxY APEL A 294 W
o] T84 Aveln wskae] Bae] 71%le] X7 e
& B3l A99IE FEe) 19 2o, sjlol
& Ao wet 7ol Al AAHE A&kt Aol
7} At AS AR, Wk 2A7F Az &
ofe] Al Ao Fs wHTia sFATH 2].

¢

o
iy
AC)

2.3 SN AaES] A

22 ) AR D 1 Aspe] AFelA 2719
3} 915 G719 gre] 22 ) SAkFe] A4 Fo]
19 £ B3t 3as SAAAs) 224 4

gel7) $1ek
ot Zfiﬂi FA3k3 glon), Ak A2
S 8= HAl Qe HEAo|a

]
%ﬂéﬂ ﬁ E‘r[5]. ARgERle] FAE Alo]-H A sloh=

2.5 - Adyte] Al=gle] A

S AL 22w SN
YA 2~E(MES: Manufacturing Execution System)¥}
AALA A Q] A|2<E(ERP)o|th. A A A 28l
(MES)®] 78 8 AHE-S 719 o] A5 3}s) Bas
55 G5 om, MESE Aiksde] Al8s
Tl A 719 FA R ’\101]’\1
A dst7] f18] AHg-ETH 6

=93 /\]/\Eﬂo] z—ﬂ Zz2

4 A gska

RHE



117

:Il

7} Smart Factory

1

3.2 A3
321 7149 3429
A

|
A=}

=

2]
1l

-

Eay

FAol A 1A

A}

o

.

SCM

BOT W oA BOL o B WO oMo Lol oop ®WOOR T W w T

R o Mo N WEH A E g g o0 = %O = 0 o EREC

Ry g go By T ﬂﬂar4is%%m% O T R I

PBENETT 55 WP dowHw ¥ 0w T T o

ﬁﬂﬁ%m.bcﬂdm du@gRy®®y @ ® 2 b v g o ®

X Jl R o B O <X T — I = = =) T %o — _— o — mo  onl

JALE B < — X X oF 0o° X J JALE ) X o° o

<od Al g g grEpery P ox X B o7 © o

%ﬂuwoﬁmﬂMwus@[rﬂmﬂr%@%ﬂrﬁﬂoﬁ SO A W = T

Hag NMET B P ewm® N g i? ® T W < W = R

e e 2R a0 Zgpesen B = Foom g o

,dﬂdﬂﬂo,ﬁdﬂWHOATNJﬁ.%Lw_/uﬁowa,odm.ﬂgdln_AI X W}M ﬂl,ﬂhﬂu ~ MM <R o

e TPzl apo eyl agsrs » A2 .E & w7

Wr — 0 T 2 N X s X X . T

#,Aommﬂ.._ zﬁmgmtﬂoniﬁ‘_%kzemoél.ﬂmﬂmﬂ.mror RL ﬂaioWrOtdrlAa T

DT?%_&AEZ_X_.&@Eﬂ@E? mﬂ.éordr;o1 L% o "3 o En )

e~ N ol ,.01_#| ey Aﬂ ) o ™ o o i M = s O.wc — R e ML oy ~ ML B OB R ML JO|.A . m.

SRS R R I of. S S 3

o % R S Tl T - = )

EHIM IRt i A M E LR LR L
o T 7 o B X (A ] < i < 0

%Mﬂ%@&%%ﬂwmmﬂWMEa@r?ﬂﬂmﬂ.%ﬂﬂdmﬂaﬂ%%%aﬂé 7o

m.ﬂo@Ao&AamiﬁoaammﬂM&mﬁg@r T 3=

Wﬂ%Aﬂm%mmoiﬂxdrmo EmoYE = E2 = = = R

WOl B OO @ o of < B o & o o

BEG I B ~ ﬂ%ﬁoﬂj_,ﬁo

SEIE EETTUETE

) -~ s~ —

GO I

iy LR LR

ST TR

il g g ™ Tqoge B om X o W

R G = TR g om I o H

o M ol 7o N T OH AN

| ja 7 o) = h,l = M

]_IHLMMLO X ]4ﬁWHLo o N g

B A= N 0% S = o ® WM e

S - P S E  AE IR I

R T B- T SN e w £ m Eg .m ............

e | —~ T g o 8 g £2 o™ E

B oW oo Nlo TSP w 5o L ® B i

"o ow T om Py s g T ; =% :

RAOWPIRS I nhFuunA@owft% ol o - e [

%WE&OMM,OIL o) BRIl oo ﬁ&% m = 3

moa Rl o T Lmw d EXX = -

EoﬂoHAToE ! VW.ELWoﬁoSﬂHﬂ

o) o GV M T S Mo ™ o & B

EEL] JIC ﬂﬁ

BT Teidzgme T g :

= e S oy g 8

T o < g - ®EE T T =

T W W ool < o3 @R BT R B

(<]

= B
=

she

A-sSH AL,

}

xe]
pi

]

Eis

H,
CH10]. o)/de] Adasd+

]

A
=1

—o
o=

S e k) =g

S

o
ehe] A-ge]

ik

aqle] g

ks]
o

&h

2

=

=

o]

=

=

i

3}o] Smart Factory

M@t (Automation)
AE o]
Autonomation)

S

S F* Level: Smart Factory Level, ICT Mot Applicable Basic level,

Medium 1 level, Medium 2 level, the highest level.

Fig. 1. Research model
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Table 1. Operational Definition of Variables

members to use the system

Research . .

cscarc Operational Definition Relevant Research

Variable

System Usage Efforts . B. Stoddard & 5. L.
P . |Jarvenpaa [13]
Change .System Builder's Expertise
Lo T. M. Somers & K.

Management |. Communication of

Nelson [14]
.C. H. Choe [8]

.Open communication
.Communication between

communication

K. H. Roberts & C. A.

O'Relly [15]

. .. |one's boss and one's - i
Communication subordinates A}(IL'W Bo(gn & M. D.
Interpersonal azen

J. H. Lee [17]

.Management's interest in
automation

.S. E. Fawcett & M.
B. Myers [18]

Zﬁiﬁg’;ﬂ User utilization level S. B. Jeon [19]
Factory—wide level .S. B. Shim & L S. Yoo
Propulsion motive [20]
:\r}i?zzatlon quality of K. Mckinney et al.
Operation, kvL;alitv of system (21]
Resource ‘quanty ol Syste W. H. DeLone & E. R.
Management Quality of service McLean. [22]
.H/W, S/W Deployment : )
S . .C. H. Lee [23]
JImproving work efficiency
JInformation sharing with Zl\f] C. Cooper et al. [
business partnrs 1, David et al. (251
Supply Chain |°® SUPPLY 01 8000 | 0 Cao0 & S.
parts ;
Management - .. |Dowlatchahi [26]
.Competitive Advantage with
.M. S. Lee & S. B.
SCM Deployment
Degree of SCM investment Park [12]
' h ) J.KUKil [27]
Operations Key processes and .C. D. Ittner & D. F.
Cﬁstomer” capabilities of the enterprise|Larcker [28]
Peéformanse Meet the value your .S. H. Jin [29]
customers demand .C. H. Choe [8]
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Potential Variable Item Name Factor Value Cronbach’s a ComeS} e AVE
Reliability
Chan.1 0.863
Chan.2 0.876
Change Management Chan.3 0.901 0.912 0.937 0.791
Chan.4 0.911
Com.1 0.861
Com.2 0.876
Communication Com.3 0.870 0.903 0.928 0.721
Com.4 0.844
Com.5 0.794
Auto.1 0.824
Auto.2 0.813
Production Automation Auto.3 0.830 0.885 0.915 0.683
Auto.4 0.937
Auto.5 0.831
Oper.1 0.887
. Oper.2 0.903
Opeij‘[;‘s;" elfrfesr?turce Oper.3 0.909 0.937 0.952 0.798
& Oper.4 0.884
Oper.5 0.883
SCM.1 0.878
SCM.2 0.904
Supply Chain Management SCM.3 0.901 0.928 0.945 0.777
SCM.4 0.889
SCM.5 0.835
OP.1 0.892
. OP.2 0.897 .
Operational Performance OP.3 0.908 0.909 0.936 0.787
OP.4 0.848
Customer Performance CP.1 0.919
CP.2 0.899 0.879 0.926 0.801
CP.3 0.874
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Table 3. Discriminant Validity Analysis

. Change . Production Operziilon Supply Chain| Operational | Customer |Business Smart
Sortation Communication . Resource .
Management Automation Management | Performance | Performance | Field |Factory Level
Management
Change
Management ke
Communication 0.708 0.850
ATt 0.653 0.691 0.827
Automation
Operation,
Resource 0.775 0.712 0.723 0.893
Management
Stipplly et 0.559 0.688 0.645 0.615 0.882
Management
Opritomel 0.697 0.708 0.823 0.752 0.695 0.887
Performance
Cnsimner 0.618 0.696 0.737 0.722 0.684 0.771 0.898
Performance
B“Fsi‘:lffs ~0.076 ~0.087 ~0.138 ~0.008 ~0.112 ~0.073 ~0.035 | 1.000
SmarLteSZICt"ry 0.433 0.344 0.328 0.490 0.393 0.389 0.344 0.023 1.000
— Enviroomental [ —| SmartFactory | — Manasement [ —
Factors Key Factors Performance
i 0. 320 === Pr oduction Operational
M;: ment Automation Performance
namx R* —0.531 R* —0.755
L Supply Chain
Commumication Management
R=* =0.494
[Control Variablel Business SF i
Field Level 1
= p<0.05, =+ p<(.01l., ===+ p<(.001
Fig. 2. Verification of the research model
Table 4. Hypothesis Verification Results
. Path CR:Critical
Hypothesis Path Name ‘ Coefficient Ratio Result
The Relationship between the Environmental Factors of the Enterprise and the Key Smart Factory Factors
H1 Change Management = Production Automation 0.329 3.67 4wk Accepted
H2 Communication = Production Automation 0.457 4.495%%x Accepted
H3 Change Management = Operation, Resource Management 0.537 6.41 7% Accepted
H4 Communication = Operation, Resource Management 0.335 3.85 Tk Accepted
H5 Change Management = Supply Chain Management 0.202 1.719% Accepted
H6 Communication = Supply Chain Management 0.545 6.139:x Accepted
The Relationship between the Key Factors of Smart Factory and Management Performance
H7 Production Automation = Operational Performance 0.502 6.65 9 Accepted
H8 Operation, Resource Management=> Operational Performance 0.249 2.95 1 Accepted
H9 Supply Chain Management = Operational Performance 0.213 2.860%: Accepted
H10 Production Automation = Customer Performance 0.338 3.42 8% Accepted
H11 Operation, Resource Management = Customer Performance 0.318 3.24 5%k Accepted
H12 Supply Chain Management = Customer Performance 0.291 2.83 3% Accepted

* p<0.05, ** p<0.01, *+* p<0.001
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