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20| 322%=2 7V woral, A7|/AR} 27.7%, 73-%/35F 18.6%, A</ A
S8 12.1%, 71€ 9.5% «=°o2 Ueytth

AntERED] £9] § ESE At 5% 9t 22.3%, 5~10% n|gt
34.1%, 10~20% w|qt 25.0%, 20~30 m|9F 12.9%, 30% ©|4t 5.7%= Lret
gt 29 3 G844 =7t 5% "9 22.7%, 5~10% B9 29.9%,
10~20% m|%F 26.9%, 20~30% w|gt 12.5%, 30% ©|4 8.0%= Lielwich.

T & A FARS 5% ulat 22.7%, 5~10% w9t 33.3%, 10~20%
mlgt 21.6%, 20~30% w9t 15.2%, 30% o4 1.2%= JErgth o (&
4=1>0) A+ dhd=te] B4 B4 AE 2ot
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GE4-1) AT SHA 54

=4 S 72 e Wy
A+ 55 20.8

o2/ 95 36.0

A3 AT 92 34.8

qLF 17 6.4

A9 54 = ’ -
14 gk 14 5.3

19~34d ot 84 31.8

oo Ay 3 ~54 o)t 81 30.7

59~109 ogt 57 21.6

10 o)A} 28 10.6

509 m|qt 59 22.3

o 5091~1009] mgt 96 36.4

10091~5009] =]t 98 37.1

5002}~1,0009] =]t 11 4.2

209 o|qt 38 14.4

20~507 mgt 90 34.1

) = Z949 + 50~100% m]gt 81 30.7
100~3007 ©gt 47 17.8

3009 o4 8 3.0

7NA 24 85 32.2

A7) /A7 73 277

SES A-5/8kst 49 18.6

Aot/ A& = 32 121

7)e} 25 9.5

5% w]qt 59 223

5~10% mu]ak 90 34.1

¢ 3 E¥E 74 10~20% m]qt 66 250

20~30% wlgk 34 12.9

30% o] 15 5.7

AntEdE g 5% u|gt 60 22.7
g8 =4 5~10% ] 79 29.9
el e s A =] 10~20% wgt 71 26.9

20~30% n]qt 33 12.5

30% o] 21 8.0

£ T A Z7} 5% wgh 60 22.1
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(H4-2) 71 89| &7 2174
el
1 7 3 4 5 6 7 8 9
TA2(A% o2l s1) | 799 | 194 | 110 | 279 | 048 | .138 | 064 | .100 | .062
TAS(AS o2l skw) | 780 | .131 | .130 | .153 | 225 | .079 | .155 | .195 | .103
TA4(AR o2l s\ | 780 | 218 | .118 | 141 | 197 | .181 | .142 | 057 | .179
TA3(AS o2l st1) | 746 | 224 | 185 | 248 | 093 | 200 | .060 | .143 | .163
TAI(AE o1 s1) | 743 | 209 | 087 | 203 | 245 | .161 | 142 | 037 | 113
TA6(AR o2l stw) | 722 | 204 | 110 | 153 | 232 | 273 | 137 | 093 | 237
DC3(dlole A=) | .186 | .850 | .125 | .095 | .135 | .163 | .014 | .036 | .044
DC2(dlolE @=h) | 109 | 832 | .144 | 133 | 218 | .118 | .105 | .000 | .110
DCA(HlolE @=p) | 218 | 826 | .124 | .109 | .117 | .144 | =013 ] .130 | .064
DC5(ElolE @=h) | .158 | 813 | .118 | .058 | 206 | .042 | 019 | .175 | .081
DCI(ElolE @=p) | 141 | 794 | .159 | 305 | .100 | .115 | 021 | .136 | .047
DC6(ElolE @=h) | 239 | 753 | .156 | 238 | .101 | .084 | .040 | 260 | .094
TSS3(71= A9 72) | 096 | 160 | .877 | .088 | —.007| .160 | .168 | .060 | .004
TSS1(71% A9 72) | 138 | 112 | 851 | 054 | 166 | .190 | .099 | .035 | .035
TSS271% A9 72) | 136 | .158 | 849 | 160 | 024 | 182 | 153 | .134 | .002
TSS4(7]1% A9 72) | 024 | 224 | 813 | 238 | —.065| 080 | 142 | 060 | .038
MS1(HF95 A<D 267 | .230 | .265 | .757 | .155 | .164 | .107 | .111 | .139
MS2(H 95 A< 262 | .169 | .142 | .745 | .189 | .125 | .180 | .177 | .197
MS5(A9= 219 | 350 | 297 | 237 | .671 | .122 | 086 | 213 | .182 | .095
MS4(AR= A9 | 327 | 231 | 170 | 667 | 194 | 193 | 167 | 208 | .147
MS3(A%9= A9 | 296 | 199 | 174 | 628 | 176 | .101 | 301 | 247 | .186
TRLI B
sk ) | 233 | 215 [-031] 365 | 700 | 184 | 048 | 212 | 073
TRL4
(150l ) | 223 | 409 | 102 | 162 | 680 | .030 | .054 | 032 | 228
TRL3 B )
(sl Suy | 318 | 359 | 104 [-.096| 650 | .147 | 226 | ~.067 | .160
TRL2
sl Zugy | 357 | 288 | 036 | 401 | 637 | .174 | -.039| .117 | -.019
TRLS
sl Zupgy | 250 | 101 | 045 | 256 | 551 | .156 | 200 | 487 | 210
o GX?%Z qapy | 267 | 243 | 427 | 132 | 089 | 699 | 115 | 132 | -.007
GSA4
(g Gya | 286 | 210 | 370 | 182 | 171 | 638 | .263 | .004 | .187
(@EC‘;?%%@) 380 | 186 | 345 | .148 | 135 | .630 | 261 | .128 | .146
(g G99l gy | 347 | 313 | 384 | 200 | 146 | 606 | 002 | .048 | 177
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GSA3
(E 29l ) 341 | 175 | .160 | .262 | .311 | .601 | .297 | .144 | .206

COMP ENV4
A4 34) 220 | -.069 | .204 | .194 | .169 | .156 | .769 | .268 | .108
COMP ENV3
L) 1741 103 | 322 | 266 | —-.023| .174 | 757 | .034 | .008
COMP ENV2
(A4 34) 178 .021 | 498 | (139 | .176 | .150 | .607 | .028 | .187

TIT3(7]|&9] A=) 238 | 295 | 132 | .249 | 129 | .106 | .211 | .727 | .192
TIT4(7]|&9] A=) 217 | 382 | .138 | .323 | .088 | .107 | .107 | .703 | .103
TIT2(7]1&9] A=) 120 | 441 | 268 | 415 | .064 | .184 | -.014| .488 | .113

F3(A44 &H) S517 | 143 | 036 | .238 | .183 | .174 | .148 | .229 | .637
FA( 44 2H) 504 | 144 | 014 | 245 | .137 | .203 | .118 | .203 | .631
FIAAA &H) 463 1 270 | .098 | .264 | .297 | .135 | .088 | .066 | .588
F2( 44 &H) 505 | (186 | .040 | .350 | .197 | .129 | .121 | .222 | .548
LAY 6.334 | 5.864 | 4.445 | 4.301 | 3.070 | 2.852 | 2.382 | 2.273 | 2.118
% AT 15.450|14.303(10.842(10.490| 7.488 | 6.957 | 5.811 | 5.545 | 5.165
T3 % 15.450(29.753|40.595|51.085| 58.573|65.529| 71.340| 76.885| 82.049

KMO=.946, Bartlett's x*=11642.222(p<.001)

AR QQIEA o] 7 AAE Hrgste] ARk FAS AAS
3 Cronbach’s a&= 71&9 FHIA 882, 7|&< 48] 886, Hlo o
947, 7495 AY 945 AP =tH 938, AF Q1E gH 943, HE 2
A 940, 71& AL Fx 931, B B4 858 5 HF 0.7 oFo = e
U AR =Tt et Ao g maetglth g W82 (F4-3)ef ZIA sk

olr

(E4-3) 719 8919 4=% 24
TE £ 5 Cronbach's a
71&9] ZH|A 5 .882
7l 83l 7|9 A= 3 .886
Holg o= 6 .947
AE95 A 5 945
zZZ Q9l A SH 4 .938
HAE 212 S8 6 .943
PRI E 5 940
4 a9l 7l AYE = 4 931
B 3 3 .858
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i)
1o
Buj
ofl
H-I
o
2
i)
H-I

2 A7) wizf 9 F& vl =9 g4 #Elet =Y Aat B 19749
g A aqRs A% gun As 29 @i Aoz yshgon, &
Ab A9 82.798%4 470 @clell A=A, iF W82 (F4-4>°] 7]
Ashicr

@40 59§41 Pl 9wy Amiel BAH ey
291
1 2 3 4

Innovation1 (&= &A1) .843 .283 210 187

Innovation3 (&= 3 &A1) .842 282 185 177

Innovation2 (= & A1) .803 204 .310 .298

Innovation4 (& &A1) 187 214 322 .238

Innovation5 (& & &A1) .670 .248 .185 .403

CR3(Q7+47h) 297 .788 253 293
CR2(&7H44h) .293 788 284 .320
CR4(7147) 277 137 .280 374
CR1(&7147%) .304 .682 .389 277
EFF4(a84)) 244 312 .733 432
EFF5(&-&4)) .339 281 .704 351
EFF3(aS4)) .339 .299 .669 412
EFF1(2S4)) .384 1490 .641 251
EFF2(a84)) .313 510 .610 273
QC5(E&4) .309 402 .334 .689
QC4(EH .359 371 310 .675
QC2(&4) .265 331 418 .667
QC1(&4) .395 .349 .359 .641
QC3(EA) .310 .362 416 .609
IS4y 4.558 3.985 3.635 3.554

% Bk 23.992 20.974 19.130 18.703
=2 9% 23.992 44,965 64.095 82.798

KMO=.963, Bartlett's x*=5681.945(p<.001)

A QRlFA Mol £ AAE Hrdste] A= 74 AARt
3t Cronbach’s o= =9 g4 ] 942, 584 945, ¥7pE4
941 & BF 0.7 opder yeht A=mrt FRet Aoz wdsiint(H+
5, 2018). g W82 <HE4-5)°] 7|5ttt
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(E4-5) 59 B4 P 9

1
o
ox,
i)
1o
2
i}
H-l
{r
o)

TE B £ Cronbach's a
=9 g4 #9 5 .942
e84 5 945
=9 gt A7z 4 .938
=4 5 941

A3 dFe ¥ e AT 45
T8 Heo #F 2 ZXxE ARV 9§ Ve A 4= 2AlsE

2 Wro ES BRES T AAT 4 Ak 1Y 2959 B
I AmuE )&o] ZHl4 336, /%9 41F 355 Holy o
% 47, ARAH B 317, AR 99 B 326,

= o]

o H

3.62% LUEIHTE 7]

’

= o j
2 5 oglov], 1% AR grst AdHoR Wy, s AY 1RE 4
Z o _(,3_

(E4-6) T8 "9 7|& SAH

T2 s | Hdg | ¥9 | BEEFR | 9= A=

% 71&9] #4914 1.00 5.00 3.36 0.76 -0.22 | -0.15
ﬁoﬁ 7|2 AlE] 2.00 5.00 3.55 0.87 -0.03 | -0.79
goly o= 1.00 5.00 3.82 0.76 -0.40 | 0.35

= B8s A4 1.60 5.00 3.47 0.87 -0.09 | -0.69
Qol AR R 1.00 5.00 3.17 0.98 -0.38 | -0.37
HAE g gx 1.00 5.00 3.26 0.92 -0.45 | -0.16

34 AE 2L HH 1.20 5.00 3.59 0.90 -0.43 | 0.18
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QE8A [.69377.69777|.56777|.7477 77| 7187 7| .6627 [ 71777 ] 45277763877 7367 1

Az .604777.620777.497777].6937].660""[.656""|.586"""|.375"""|.567"""| .691"""| 822 1

B oox e H1

ZZ |.62477].650777.539"|. 7227|7117 7167777697 | 528777 6757|7477 77| 875777 82777 1

*p<.05, **p<.01, ***p<001

A5 A oE s 24

ol
-
N

o
]
an

ayes process
A2 3A 3TA

B
Hp(e g4
o
=

) 7o) BAS B )
Q) 4 gl ML GeFe AwRekn, WAL iEs(Ee &4
Bt FHUS(RRA, QbEd, B 7o) PAS BAskAnt £
7 3aAee] et 199 3 2
o 2uel 3ee] S
slgon, olejst ATt §o4e AR S
Astget.

714 A7E ARy oL 2

o)

RY
X

il

N

lo
o

Jrt

o

rE

P

1o
4 & A
m o 1%
[~ o

i)

LU

N

719 81lo] A&l nAl= FFS AnE7] 97t 1-194 23] 49
A2 72.9%= YEgoew, IARYS Fu|stloh(FE=79.696, p<.001). =
g5 5 7]&9 FHA(£=.150, p{.01), 7]« AF (=164, p{01), 7
FZT AA(B=.149, p<05), AHA FH(B=.207, p<.001), FF A& A
(8=.190, p<.0D), A7 g4 (=238, pL00D)°] FEE&A Fongt H(+)2
FFS v 5o, A Ao ko] /pF & Ao EAE

719 89lo] @b Age] ML JFS AMuy] P 1204 2F9
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AE2 58.6%2 UEHeH, ARG Foulotlch(F=42.380, p<.001).
EHHS T 7€ AF(8=.139, p05), FF5 AY(L=.200, p<0D), A
=212 2H(4=.180, p<05), AR FH(5=.236, p<.00D)o] Y7} A7 &

o

oulg F9 FFE A S9l, 295 A9 9ol by 2 A

o v A

o[)ll

1

719 8910l EA] mAlE JFS AmHEr] gt 1-394 o] Agy
2 73.6%= YeRgon 3R goulstetHF=82.380, p<.001). =
W 5 A FR(p=.175 p0l), AE AL AAH(p=257, p<.001), 3

73(p =253, pL00D)o] FHe Folugt H(+)e JFL nHt. 5]
A B30 JFo] PF F AR BAF

A 2HE TS, V1Y 89 & A @E2 284, 97 A 22
Gl

T2 =g, ol 71He e
7

FEHH ZHR B EZQxt B t folEE | w3
e -.177 .182 -.974 | .331
Qﬁ;’j 173 .060 150 2.876 | .004** 379
7|&2] A= 166 .053 164 3.100 | .002** 370
tojy o= .091 .056 .079 1.633 | .104 441
295 A¥ .150 .059 .149 2.538 | .012* .298
Y AR ZH 185 055 207 | 3.340 | .001*** | 268
e =
AR
SHuo -.070 .059 -.074 | -1.204 | .230 276
*é%i-ég% .186 .059 .190 3.171 | .002** 287
2>
]j—é% -.055 .050 -.053 | -1.094 | .275 A47
A7 37 241 .048 238 5.049 | .000%** 462
R=.859, &4 R2=.729
F=79.696,p=.000,Durbin-Watson=2.026
%2} A4 220 220 1.002 317
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7|

oA 076 073 .068 1.049 295 379
HECIRE 138 065 139 2.134 .034%* 370
dojy o= .084 067 074 1.237 217 441
295 A .197 071 .200 2.750 | .006** .298
AHH SR 115 067 131 1.707 .089 268
Z] ol *

Rt .169 071 .180 2.378 018 276
AT | o0 o071 | -042 | -566 | 572 | 287
TEE | o2 | 061 | -042 | -701 | 44 | 447
27 37 233 .058 236 4.043 | .000*** | 462

R=.775, $A% R2=.586
F=42.380,p=.000,Durbin—-Watson=1.756
A .070 167 420 675

A=e

A -.007 .055 -.007 | -.131 .896 379
71&29] AlF .095 .049 .100 1.924 .055 .370
HolE 9= 076 .051 071 1.487 .138 441
295 A¥ .080 .054 .085 1.471 142 .298

- APH SR 146 .051 175 2.857 | .005%* 268
&4 RERE

“Ea 102 .054 114 1.891 .060 276
;ql?' 11'9' * % %

g - 234 .054 257 4.345 | .000 287
AR L 07 | 46 | 017 | 360 | 719 | 447
A7 37 239 044 253 5.433 | .000*** | 462

R=.863, 4% R2=.736
F=82.380,p=.000,Durbin—Watson=1.790

*p<.05, **p<.01, ***p<001

7Hd H1 2ntERER] =9t 34719 B4 F 7Ie 892 =3 A Ee

44, A7rEd, F4)el &

lo
et
of
ot
o
=)
i)
sl
)
ko)

& FHe AntERER B9 A F a4 R dFe A
o2 yehdth 95% AFFFE(E05M E&Ae pEe 150, tah
2.876, FolSE2 p=.0042 epgtch 1y A7 dzre] gk 068, &t
2 1.049, fogE2 p=2952, 4 B2 -.007, g2 -.131, K&
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o] gt 074, tgh2 1.237,
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Fjn]

5L p=.1382
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H2-1 4959 A9 #&2 AvntEdED =9 4d@Esd, 98, &

Az Y FFo AntEdED 9 Ay F G4 Qb A
Froet A2 mAE Aox UetHth 95% AZeE(pl05)ol maid ol
BEFE 149, tFrS 2.538, o8 p=.0128 gelEgon Urt H7
BIEL 200, t3He 2.750, Go8BL p=006= UEbgth I8} A g
#2085, tF2 1.471, FoES p=.1422 {oulstA] ke Aoz BA
=3t ol AY¥s Aol AN At Hirell Tad 92 sk

x

=2 Pole Adider @2 dd< nd 5 dEe AARH.

filo

H2-2 A4H 21 $Fe svtEdEd =g 4wEey, 9148, E9)
o folg TS 1A Aot

Ao = et 95% A=eE(p05)dA a&
207, t7H2 3.340, §oSELS p=.0012 FelHgod, EHO| pIS 175,
B p=.0052 UEth A7 A7l pgke 131, 32

H2-3 AR Qg stn Sxe ~ntedgs 9 HiHagy, /b, =
9T w3 Aol
AL 1Y 0 $Ee sntedEe w9 4w F 97t Ao folg

= Uehdth 95% ﬁﬂ#%(p<.05)oﬂxi 97} A7tol gt
S 180, tghe 2.378, GoEEe p=.0182 sl Ty gl p
A 074 e -1204, ROIRER p=230, FH fRLE 114, ke

P

Ed
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7Hd H3 2utEdED] =A% 4719 54 & 27 892 =4 A EE

A, AhEd, D Fole 4 ) golch

H3-1 A5 2Y BA2 AntEdED] &9 A3@Eed, 97HEd4d, 2
oA &= v Aot

A AY A2 2ntEdED] 29 4 & aady
F= A Aoz yeyth 95% A=aE(p.05)x
190, tgh2 3.171, Fo&E2 p=.0022 2QI=Hlen, 29 pg2 257,
22 4.345, FolSES p001= uEbdoh J2iu @7 2Ee pEke
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BRS -.053, t7h2 —1.094, foJgtEe p=2752 slEoen, 97}
POl g —.042, tge -.701, FoSEL p=4842 b EF, E
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oA e gdsHe 4248< F9 7198 7Hsde AR,

H3-3 A4 3

ol

2 AutEdED L9 AIHEEA, 97HE7, D) §9

2R e ~ntEdED B9 41 F 884, 9 A7, E4d BF
Fogt ¥ A= AoE UEth 95% AESE(p05)oA
BE2 238, t7hE 5.049, foEEL pd0012 Yvephgon] 97t A7e] g
e 236, t72 4.043, foJEEL pd0012 BRIt ESH EHO] g3

253, t3he 5433, R8-S pl0012 UEhdth o= AA o] &
nfEMER &9 Aup Hute] AA fougt H(H)e] FFE mA= HH &
Atete, E5] AAo] Adet SAAds-E = At o 3A v
H o]

]

d= Al

-

.

7Fs54

o

sl
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ABSTRACT

A study on the impact of characteristics of SMEs adopting
smart factories on innovation management and performance

Yoon Kyung—hwan
Major in Smart Factory Consulting

Dept. of Smart Convergence Consultiong

Graduate School of Knowledge Service &
Consulting

Hansung University

Smart factory is defined as an innovative manufacturing system that
integrates advanced information and communication technologies (ICT)
such as the Internet of Things (IoT), big data, and artificial intelligence
(AD) into manufacturing to increase productivity, improve quality control,
and optimize resources (Park, 2020; Ministry of SMEs and Startups,
2018). This study aims to analyze in—depth the impact of the
characteristics of SMEs adopting smart factories on their innovation
management and performance, and to suggest strategies for successful
adoption. To this end, a survey was conducted among 300 SMEs in
Korea to collect quantitative data and empirically analyze the impact of

technical, organizational, and environmental factors on adoption
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innovation and performance.

The results showed that technical readiness is the most important
antecedent of adoption success. If SMEs do not have sufficient technical
infrastructure in the early stages of adoption, they are more likely to fail
in the adoption process, which can have a negative impact on initial
outcomes such as cost reduction and quality improvement (Kim, Jungrae,
& Lee, Sangjik, 2020). In addition, management leadership and change
management strategies played an important role in  minimizing
organizational resistance and increasing employee acceptance of smart
factory adoption. Management's active support and clear vision guided
resource allocation and cooperation within the organization from the
beginning to maximize performance. In terms of environmental factors,
we found that government financial support and enhanced technical
training programs were effective in reducing barriers to adoption for
SMEs. Such policy support eases the burden of initial investment and
helps SMEs overcome technical barriers (Ministry of SMEs and Startups,
2018).

This study proposes a phased approach to maximize SMEs smart
factory adoption performance. In the early stages of adoption, the
strategy should focus on digitization and automation of some production
processes, and gradually transition the entire production line to intelligent
systems to reduce the initial investment burden and provide adaptation
time for organizational members. In addition, for smart factories to
realize sustainable growth, it is essential that organizational and
environmental factors, as well as technological arrangements, are
organically coordinated.

In conclusion, this study provides practical policy implications for
SMEs' smart factory adoption strategies and contributes to promoting the

harmonious integration of management innovation and technology
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adoption. This is expected to enable domestic SMEs to proactively
respond to the changing industrial environment and strengthen their

competitiveness in the long run.

[(Key words] Smart factory, competitive environment, government

support policy, technology readiness, small and medium-sized businesses
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