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LS SAISkHE 9F 22 oESHA Hrhs ulgolth. AFHoEc]E
< A4S BN AKHoR AT AEote M AlaFow QXS
W, 242 AAAocr HE 9 Y AT 5 glo] oF oEo]
gaAo|gtr 7FAHDavis & Cobb, 2010). E47|9<L 11 #R2A
ALt 22 Aofeg Qs B 22 E oF A ot =2 A
YolEAS Bt

AR, A7 Y GELLS oM FAaTI4Y] G4 AoF aglow
lHT. T4 Ax7|F9 Bt AT EE+ 63%0|H, a87]¢
Eo] HA JFAE 29 71%E AAStth 9] 7|& EAhd fA
g Agt BAE 9Iet R&D A2 F AW =7t wje =4 YEt
Um, 7l& 718 F27199 60% ool BF R&D A Fe 7|&€H

7132 ol AHEE FXotks AoR2 HAEQUTHKOTRA, 2024).
s, 716249 EAE SYET gt F47A5e A4 A1 A
2 gus} oy ost A, g

377t o olet Ve oE2 HAE AAR ©
At FavIdec] 4B HEsL HE AR AAC v ¢

Y5 =48]

=

-
2 x5k Baiol kobA1
1
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7V2 48} (price taker)ZA] WA

SRFHKDIE LA, 2024).

adlo

ol29] 7

RO

S
1

#0) A" FDX)

oz H

q

A
o

AA dxE 2l T4 oE

ol

Hn
S
Hn
A
%

R

)0

N
Klo

-
fife)

o

aqlelztal HAHH(OECD,

oF
2

A Al

o
=0

SH

2217}

T

2AE719e) AntERED] =92 §4

oge Agat

A

e

2.2.3.1 A0tEHED T3 TAHTA

223 $A47]99 AntEdEF]

2025).

=
K
_('34

o

et 7]

ke

Heog of

Z 2k
R B |

Gl

T
o

Tre] o] 4] H}EE/RFID 7]

tHeld%, 2024; @EAIQ1, 2019)

T

—

o

o+

[¢)

2020). 71x2SA (Level 1)

st 5EHoR He

Mo 4zolm, Excel 719 dlold welst 7z

©

oz A3t

Z
A

X
R
]

G
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4l
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|

snfEmEe S 94

T a4 54 ICT 874+
<RI B4 T C ue
Level 1o wpme/RED 71 24 27 Jl= Amat Aad
1x) Stand—alone A1H]
* Excel 7|8t Hlo]E e
Level 2 * MES 7Juk /‘\E]/\]_Zl 2YEHY Ax] QI o] A
@z |0 POPARE 1= ERERRES
o o A dlolg 4% 53 7z YEYS
ey BE
Lol 3 | ERP-MES 5% ks 19 =9
eve o Hlgjo]g EA7|H QAFAA S H =EATE
) . d=7" ZAD [oT Al HEHZ
Ty Cloud 91za}
Level 4 « Al 7]%F A& %*}@@ Edge Computing
(mogpy |+ HAE E€ 7@ 5G HEY
- - dEA fARS AAZE AL 22 Aol
Level 5 | = oA A& At CPs ¢+ 74
Fgoe) | ° 1_}71 ﬁdﬁr P VAP ES = %kz}ﬁ%%—qﬂ{]
. =3 27 lze}
S Al/H]d ol &-§& B
Level 1 )
(e;]l) « HEE 5-10%
Level 2
) FEES VX 15-20%
—6_\_
Level 3 o HAlEd EHAS 25350
(F712) . oA gnEE 0
Level 4 o dyy FAF
e el ;4 ot 40-50%
(=3 . ity Aol
Level 5 . AGIGZEAET
o e 609014
&%) o AULEAI 53

Zx: A2, 20200 Fx ATA

o =2, 0o
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FUEA (Level 20 MES 719 A7 BUHET POP A2g 7%,
Au] dold A% 43o] JMsd SEo, Au QlETo|Aet Hold
o] 2, 715: YEY} a8t FRBACevedel e

ole B M oAA, dZH B
e, SAIEh EAF, T FAF, 10T A4 MEAD Cloud
Qmalyl Wesit, MESEA(Level HHE Al 75 2Hg QAA,
gAg E9 7@, 954 §A847 A@Em, Edge Computing, 5G
YENZ, A7 AT 32 Aol7t FeHT ALLIDALevel 5ol
Lol 2be A 2] st bse Asd 3, CPS 9 7ol

2232 47190 AntEdES] £9] A3}

S 3 B F4FD A2 163,273 7hed AntEgRe
g sdel Az, BUEL 19.5%0 olz: A

S gmny, A4 2=l 75.5%7 7

S SR, tRel F4s190] 271 Held £t

ge A58 5 B b 0 WrEHFANAIYR

2025).

il

e "dAE HdgDX) 7IH 9ol dEAsADe =AU AEA
2(AX)= BA YFe Agsilen, T4 AX7|He] Al =dEs 9@
A ok 1% FFollA 203097HA] 10% sFo2 dd HxE AAlst
A=A BAGES] 9], 2025). o= 7IE& AMEFHO] Y AR

N
=
Olil o

Sl AEs) Sz HE FAS ol Axdols mxs, Al
%

73], SaasP 2MIETY AW 5 Fo) AWHY

2
)
o2
o
tlo
L

—

5] 9@ BAA Azt & 5 AHFLNA7| AR, 2025).



224 FAAZ7IE9 Al =¥

Al 7|9t 7]%9] Mt F47199 4 2HS Z2EA SR WSHA
13 glow, A Hopell Al At mfeittde] A FXlst
QI AdS F47190] A, vHA", #A%Y § FH AR
of AIE Tstal glov, A4k E4 5 A 29 I &8
ol z7] TAo] mE Ut old AL FATIUel Al =Y A
Aoz WS Holx[gh, dlofg Qlxmef AARl F3F 9 Hel 5 7|4t
o] BET A AHAQ Az AFEY| oo FE BAEn
(OECD, 2025).

T AXTAF TS| 2= (2025)9] QJshH, 2024 7| AntER
F EYES 19.5%0 oY AnERY 50 Hokere Vx5

—

of MEa ¢lon, T3l GAA @TFEL AzHold EZ3I} A
718F 374 A3}t 482 9] mlEsiha ﬂ‘ﬂt‘r. 4o A
e 712 gAg AZHDX) F49 A 7|25 Al ALARAX) &
Ao Agetiet Slth 4 AX7|H Al ZUES A9 oF 1%
A 20309712] 10% o2 distar, AXAI AE7]1Y 5007 84,
AUERA 129 ) B, Az A 20% A4 58 HAH 58

= AAIstL

A

Az A AF 7HE 2ds] A{EHe 92 AS5AH
(predictive maintenance), &4 A5, 348 AAEY, oA & 5ol
oh Alx AAEo|A AL 719 dE7H]7E o7]12] BRb Y] IS &
ol {AKHS HGE AUFOoRHM, o] ARG 2 FHIE FAl
of a7l Bt &2 SR THRojek, 2025).

Al =2 Alawre, 359 A9, Au|asks Zddet 7EAE A
Hholl e kS M Al 01]%—5—@1—% g8t Aage e g
Fol EUHE, AN e IFHAR §7] 58S Eole 2t
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=

ste] @8 227} Zesita 7|

519 tH(Ghobakhloo, 2021).

Al =12 S27199] AdeE +x2E A"ste o548 ads &

CE 7N Az oEde Rt A

ge 29 BHUYS Aststol

=z
=
Yole-auals 5 BA} et AntEnEs 78] 65%7) 9%
Zere s 2B Afgeh), 72%7F dole Fd $¥E EWHt. Al
AntEA|ZEA 30 Aeke Azdolr HEfle ZAE 34 2A3%
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E
il
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9
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of| ]| 2 A (Predictive

bct

o
[¢)

T

€

K

7Hd =t

al

5t
3

1glo] wete] A A

1 4
s

q__

A
o

k)

1

oA &5t=
tt. 342 (Process Management)

J
=

=

1

loT Al HloleE &85t

A

1

AdAZoz W

b, o

=
[

=

A&

It} o]

S
Ho
=

A=

==

= &
Ao 2 HUEHY

#4¢|

AR

7140l

=

=37 ey, 432 (Quality Management) &2 A&
A

=

=

H|-§
o A
3}
Sfod
Maintenance)

=

[¢)

[e)
H| 2] (Equipment Management) &2

Bl ZJH

=
a

2.3.1 A4 YR Mdy $24
e
=]

Z(Computer Vision)¥
7o) ZAEHA, HA|

de Aol o

A
sha 715ES Irfst

(Schroeder et al., 2002).

=

sk

]
B
o
=
A
=
S

2175}
AL 7]9be] AsF 2722 (APS)TH

=
=

% whetul e

Ho

4

ol

[

ojty. IA gl Hlo]E e}

=

loltt, A2 (Inventory Management) &2
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232 F2719 WRAFo=A Ag7|Hol 2

2}l 71dko] 2 (Resource—Based View, RBV)L 7]d9] A7} 2]
F 2 HEoE 7]ge] Bt iR At oA BxHAA drst
t 94 A=FE G o]Zo|k(Barney, 1991). zp7|wto]2o] 4 7+
< 5 7Holth. AR, A o]HAHE 7IdEC] AR e AdE B
ShH, 11 Zpolz} Aat ztolE HAIAIXIth= Aoloh. =4, A 5

el H| o]
A2 4R Aol 714 7t olFo] oy AL A&E 4+ A
gtth= ZAolth(Barney & Hesterly, 2012). 2| Zpg7|dto]& A+
A e FIALER], 2, A1), FEAE (S, 59, ZEA
2), ZAAR(ZEZA L, 18, Fx, 73D To& AFEsto] FA5H=
B2 Bl ©es] AHHe] Hf of 77t ofye, AdE &ESke =
2 FE FgdF(ntegrated Capability)2 AHHe] 44 8o

EoH(KISTEP, 2021).

)

-
-

N,

hT
it

Ta7|92 IS 2Hos bE FEedl st A &
& Ax7de A H24T R F50] A=Y, 14 a7 ®igt
et et Yot SA7E EART. o2t & ==dAde &
L71EE ko] AAA oAEAY £ FEFS wdth Fa7Ide &
2, 7le, 48 T R Ado] At 2len 55| i £ Ul
7l Y gl Yob AdrRE M Ade] Ho] Foled EY T
27192 5% R Ade Bgsh] fs 59A, LA 357
o, 7l g7 5 R HEAA oEshs dde HAHESaHMA
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& (Reconfiguration

i
[

F59F, A7Y

o

AL
0°

= ATHEMEA, 2025).

CECE

=

2.3.3 YRIF HAFg 4 : VRIO

Aggae ol2H 7%

B

2.3.3.1 VRIO

W7 Ay dFre AR ez ddstal 4

o~

A 37 VRIO Framework©|t},

H
s

o

_OA

]

514

=
=

]

(Inimitability), Z2](Organization)

lo] X7 7)81%

[e)
L

g 74 x4 7

S}
=

| AFglo] Zzoo}

ke

g

X
[e)

(Value), 3|44 (Rarity), RHE7}

AL 9]

235

o

i

7

s
—

]

2

g} 7}

AA]

o
NR

7} 7]

8

o] I

ol
B

b QA ofRE oujshe, 387199 50% o]

S

g e By

ke

o]

o|]

jo

o] Q=7 meRtth(Barney, 2001).
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AE A, AT FAAol B2 FaTIde AL I¥A o2 7
D

olgui, 2020). ©]+= VRIO ¥

=
o)
N
(0]
:Eé
Hir
X
i
o,
o
%
S
=

o

<

&

4> o e

gt Wsto] wet FHo= S

WS ougitt. 5t A4 SHAA &9 A 7| 1fo] A
T4 Lolee FAa7|9e fgiEdy 34 Yoz HrrETH(Newbert,
A2 A7z 2o 44 EAA B
2 A 5o HFAH a4vt o T
3lo] s4 7]dto] Fm, o] VRIO H7IoA Fo35HA4 1ejwoloF g
tH(Wiklund & Shepherd, 2005). F47|g9 Ay 92 VRIO
710 wEt Hgshe IS A — VRIO #7} — AAA 3
o] BE — AF MY AF £49] AR FAd. HUt Ak A
, A&7 AASAR FEEY, 2437

So) 94 9 Zste|ofop

2

Skt (Barney & Hesterly, 2012).

Fa7]1g9] VRIOE A& d+= tr|gdat & HTol Zasi
AA, 2 7|§to] oFet FAT|Y-2 JNE AET Y Xyt &§
2o 24L& ot stk (Kellermanns et al.,, 2016). =4, £47
o A HAZE AGHolAY BMAER AUt Hoernw, 344wt
DHrE7HsA e b 71 A SoF St (Aragon & Sanchez, 2005).
AR, SAA 22 Al Ago] mlHRt FA7|Y2 22(0) AdE B71e

WA EAUET 197

&

2

of

S 1HFoF FFcH(Wiklund &
Shepherd, 2005). VRIO= &% &4 S°lu, 7Hx] #de] RoA,
dEid w4 W, A 3 AR nig 5 /ATE EARA
(Kraaijenbrink et al., 2010). °o]& =5&3}7] fls A dFd= 25t

LI E
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2.3.3.3 Al 23} VRIO #&

Hlo

o

1)

Ho

el

o

ol

)
%

<

ol

gl

il 2He-Ech AFA7]Rto]

Aol &J3

o]
AR

o]
H

tol(Barney, 1991), Al =

©

tn gz

e Al 7]&0]

H
cH

oAl

| 24

A, 7}

A

bt 2ol

7

e

5

g 747

[

th Al =9 F2o] 5719

, oA st A=

2A| 28} Hloly 7]

o|J

2001). wakA 71

NAE

R
go

G

H

H
)

T
ooy

2

2 5 A4 7=

el

B8r

ol
lofr

J)

=

o] 5449l Yolgs} grd w Al #8e] Azky oju)}

(Newbert, 2008).

o qiALt BA ol

LA, 7

g 4 9l
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el =5ty o3 dHlz AT o Al =9

713k
a7t %*717‘—122 28 7 dss uddDierickx & Cool,

Al e Hghe 4 Qe 2244 7REe] §7E5 Bkt E} Barney(1995)

£t o]lE BEgA ZY(Complementary Resources) 2 A 2]stH, Ho|E
719 oA A Fx, SEdd AA, A 54 AAE, BAAEE, g7

_"
[e]
=% ZAFMES, ERP, APS)9] 5 of5 34 242 AAISHH
a

1Hg B¢ Al 7le2 A28 A3 ZEel 71995H4] =
O

=

A= oo stH, VRIO

2 s 2
& A% — Helg-ed dF 71t 4= — 24 o5 2 &8 A
S|
=
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2.4 Fa7199 B A

2.4.1 B A3 e T84

A4Hd (Productivity)> 71910l 548 f-F 9 AHe= Fsto] 7t
g FEcte ZEALY aeAe oulstH, Stedoms FAA
(Economy), &84 (Efficiency), &1 (Effectiveness)e] Al 712 24L&
Ak FEA Jigoelth(elZH, 2021). AFA WHAA A
£ div A=f] & Hleg2 HoHI e shA|T, ddiE ofnjof A=
71e ] Wsket AHEE0 dA AR meehs FHHolA xd
Al Mge= ofsfEofof teH (PR, 2022).

Fa7Idel ol A Aits gttt A7 olde oulE A=

oFet b= 2
(B4, 2025; AE, 2022). oleh eolA A T2 714
Hol Loy JfAS o], B4l 2 22 Fg37 FFA 7]
WotA o8 4 e XY IFg Fslote 7127 "Aoke] g
2021). Porter(1985)9] 2¢& Mk m A3 ] w2, JiHg gt
A7t 910t s F /A S o AR dFEH
ol 7t AR oE ATt ARE S Ad"ot

2.4.2 Al =3 A g4
T 109 Ft JAFAS(AD, Hole 24 7la2 =YL ARl

A e AS 2240 E W7 Qith(Ayinaddis, 2025). Al=
A7ro] shxat 22 58S AAdoR At AnR %S A6t
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S8, Az ZoflA 2nt
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=

o] 24& 4=
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zel
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‘m-o
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3
R
A
mjn

11 oAy SE

S

N

o By M43t

o
o

el

A

3

L)
1—

tH(Sanchez et al., 2025). Al

5

K

oF
<!

ol
o

=0

,.__AO

(Frank et al., 2019). &4, At

AT

S

5

H, AFH B e

Az

Ko
=

tho]54, 2025; Hafner, 2024). A, ZAAZ H71714]

5

e =

ba 27}

7}s

Bt 4.0~43% Z

oo]

7192 W&

Al Elozg 7]

AA

12 gt 7

2025).

Folge)
1%,

A1z

17} e

(e}
=

2.4.3 A

AAtET W2 Hgow

t= H2ZFoltt. Porter(1985)
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2 el

™
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£ Fo B oYl 4o YT & Ukn FAS AUt A
e R A 34 AR o ARG RS ug 728 3
uFgoRH AF S99 ot PAolth o] Heke FAW Aus 4
& QP GASAAE A B waeHe AT ge
Hastehe d) 2HE WECHETA, 2025). Alo] AGH F47149)
A% Wl Age AEe e 2ol @ 5 Uk A 14 Y 3
47199] 8797t Yo RE hd BF 3.2%9 Wb A3} Peie

T2 A, Ale Y7t FRE FEAHOR JfAMstE =4t
i, 2016). Al A L7 AZF stoA AAAY §e8484S =

ol fZ
b SLorr
o}o\r
=

o

Al 9Alm BAZF ovR] 4H HolHE Z4ste] dH 948
AAGC=H AXA7ME 15~20% Aaste] A 2 o|qzx] A eH=
O] 53} (Sanchez et al., 2025). 253}t Z3H Al= a5 oFd 24
= Abssfste] IH] Hgs dstosn 5 9 ZHJ—i -8 Aol

Sich AL 7]HF 29 dE22 AQIE 10~20% %
Kl

i

(o] &4, 2025; Hafner, 2024). €7} A=F stof A

o E?Jﬂi 84 ZWA FEE of:

1o = - on
=X A5 5o o% 7H“°}h 73‘41% °1°111E}(°1% H, 2021).
Iy 27199 Al B2 27 B FEW dloly qlme &
+°1E}L ol FEs]7] o wEbd AR HEd Ady a2
FA AEZ oA vl AHe geletal Adrt dEs yAEekd
l*ﬂ defom Heshs AHA x£8 a90o] HH(BA2, oF
, 2025). A7h Aol ©@s] vl dHbel| dlsdste sTe Hol,
Al tﬂ 18 74t 20t Al Q5 dekd o 29 284y 2hd 2



2.4.4 A& Ardst A=

, 2
AL QAN E GEE AT A 3L
Al stel ApEst M=k
AZe] S Foln el
o=z wWE A Y diE& e ddste ATNE R
774, 2025). A, dlolg 7|4t QIAtolE
Aoz mofstal, &S kS
dtoen A FEEs FHE 5 =E St (Cimino et al.,
2025; Keranen, 2025). A&, Al 7|4t HF o} A E2 AFRSto] 11
A 2D S wolil, 24 9 ARFS AARte R AlF AAf bt

k]

Gt BAS xS FHAL 4

N
kil
Mo

20
=
=
(@]
=
as:
=)
(@]
=
N
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=
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o xpstol

"l_

SOl A]

[e)

Fa 7l ¥

2025).
oF

el
olm

<

R&D
al

Porter,

ol
St7] o

1

2009;
1=

O,

=]

T

SHA|

[¢)

St e,

<]

1]

=

1
[et e

o]
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1 2
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2 AR | ATISEAY | ARESIAY | AIBERY | ARHRY | AZAE | ZWIde | MERAMY | A%Er | ORYE | IR | JHapE

A4 1

ATIEEIAY | 537 f

ARHEAN | 5220 S71sx 1

ABHRY | 537w 66+ £18# 1

NSHRY | 440w 529% NIvES Sl f

N2 | 411 477w B45++ 539+ T52xx f Lu
Wlda | 13 0005 0013 0002 0036 0021 f rﬂ
HESAS | 0.065 0042 0,031 0,021 0034 0033 498+ 1

HyEe 0024 0008 0,04 0026 0,002 0019 Sd1ee 3264+ 1

0y | 001 0002 0,008 0016 0073 0,054 92w | -A8Tsx | -508# 1

M | 354 156+ 2453+ 1954+ 133+ 136+ 126+ 0.036 0015 - 118 1

AR | A1 468+ 4150 407x 3108 2854+ 0033 118+ 0,001 0,065 3054 1

+ JHIAPH0.01 22N RAUBUCKES),

* GRHATH0.05 FEOIM FYBLICHEZ),



4.4 1A%

441 AIEQ 0% o] A7) HAE 4G

2l Wi 29e 246 sl tEelARAS AAsHH
SARA A, Al 719 YR o] Ax FarIge] Adrr def
el miAE FEF2 AR ROt aEold AFHUM. AR
Fo] dgde R® =0.123, £% R® =0.1072 Yeh} SgHL7 55
W4ol WES ofF  107% AdWcke ez gRiEglon

F=7.743(p<0.05)2 ALY HA7} FAHCRE H3dt sz
Aot ESF Durbin-Watson Alg= 2.0852 ZHx}e] zp7|AFk
ZAotA] U= ASZ YET

Mo A
o)
o s

=2

SEHeE JFES AuHEd, (Al /M2 ZES Al B
=0.302(t=5.881, p<0.00DE 7 &2 FF9 A+ FFE vA=
Qeloz SRIEH ol AuA-dAA T A3}, AAEHd E
55 24 WA EFE g4, 14 897 dgY 5d4 S 22
Al 7|8t 7b5-29 o=Fo] A vlg Az ¥ Aol AL JHA
of 7loste] Azt A=k et oulgith E3tF (Al AHARIS @
23 (£=0.109, p<0.053 ‘Al ¥4 =Z=2AAo] nHF E7HsA(B
=0.112, p<0.05) G FAFCE Fott H(+) 5 Hof, 23}
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[34-6] =]HAZA: A7t

EF3} TAA
HEEs A% |
% =3 A4 . 98 | SAF
W4 W4 zEs} s
B om g} VIF
&) 6.965E-17 | 0.051 0.000 1.000
AIZFHA 0.302 0.051 | 0302 | 5.881 | 0.001 1.000
714734
) -0.079 0.051 | -0.079 | -1.543 | 0.124 1.000
5|44
A QAZF
A Y7t ] 0.109 0.051 | 0.109 | 2.117 | 0.035 1.000
3|24
A
TAREZAA
0.112 0.051 | 0.112 | 2.181 | 0.030 1.000
o874
e Pl
-0.011 0.051 | -0.011 | -0.212 | 0.832 1.000
o874
INEZ: 0.024 0.051 | 0.024 | 0.457 | 0.648 1.000

R2=0.123, =45 R2=0.107, F=7.743,
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[74-7) 317184 2pas)
) BE3} i
N EZs A% N com | o
£ =g A . o8 | A%
Ha Ha BE3t =
T T B H]ep = VIF
°0F
&) -3.364E-17 | 0.048 0.000 | 1.000
AZFA 0.229 0.048 | 0.229 | 4.797 | 0.001 1.000
7]&AH]
) 0.320 0.048 | 0.320 | 6.691 | 0.001 1.000
3|44
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5|44
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ZrrEsg
AlZA 5} 0.076 0.048 | 0.076 | 1.601 | 0.110 1.000
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o 3 FHA A

2| (Tolerance)= 1.000, EAFEHAS(VIF) A

U 0EEAY BAE
Hoz Agsin AAAF A=Y

54 Avte] BAH 4 A B HolEdh

A psket. ol 7

[E 4-8] A7 QoF

7Hd LIRSS e
Hi-1 74 — A7t 2=
H1-2 71 — Adst 2k
H2-1 3|24 (71&-dH) — AKL7t 712
H2-2 3|24 (7]&-dHl) — 283t e
H3-1 a4 H:AF-AF) — Y7t =
H3-2 &4 (HAF-A%) — AEst 2=
H4-1 BHETES(FAH TEAIS) — ALY e
H4-2 BB (3A ZRAA) — 2Est el
H5-1 EREFs(FEA £8%) — 297t 712
H5-2 ERE7Fs (&R 438 %) — 2d3s) =
H6-1 273 — L7} A
H6-2 273} — d35} 4
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4.6.1 Fd A Aol

E TUEAE B EED UE AT A Ao 2
ol Al grtafolsk Qia] BASkA AREA F3 e [H4-11]

%9
L N | ®# | ®z®z | F AEAA
%8
AR F ok 126 | 3.4226 | 1.10656
A7t
. Z7vAAE | 157 | 3.3424 | 1.20837 | 1.408 | .246 -
w 1A 56 | 3.1116 | 1.11998
ARk 126 | 3.4841 | .95276
waz | 0 o, 3%
Z7vARe | 157 | 3.8376 | 93278 | 5.450 | .005 .
det > FF
b b 56 | 3.8214 | 94112
w4 AJaprto] BA A A Y7t HEFoA= HELE zpolzt glth
I yEpgon, 23t dEFoAs 1AAAE, S AAY o] FHoF
AR ATt zpolrb Qdokal yrERTE o] xS} HEFo] HudH=z A}
ol7} o] MEAHOoZ JANTIAE BEAste] HET JAE A& Zlo]
of E9F Adr7E MR Zpolzb GIAIRE oA ARHo=Z HOH=Z

FY Aol AR

Ad7h Adef Agrkel A, A2 B (BAFF 342, 3
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th ole ¥z ALVt HF Ayks Zolrt glew, FAY sEol
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e kin A7t A=k
— BE3}

A a9l MEES AT | ae | | g9 | wan
& W59 B Efjr et & VIF
&

(=) 141 .085 1.653 | .101

AI7FAA4 243 .089 235 2.715 | .008 1.019
A 714444544 -.004 | .082 -.004 | -.050 | .960 1.023
;ﬁ A3 Q15544 .190 .091 .182 2.075 .040 1.044
‘;j Eg;igfé 123 .095 115 1.297 | .197 1.062
e iggig; -.108 | .095 | -.101 | -1.143 | 256 1.052
Alz A5} 002 084 002 021 984 1.026
RAIE=.121., A% RAF=.077, F= 2.737, Durbin-Watson=1.913
&4 -.044 | .081 -.543 | 588
AI7FAA4 281 079 277 3.564 | .000 1.044
i 714738 3] 44 -133 | 083 | -.124 | -1.598 | .112 1.036
" A QZ 5] 44 091 079 .090 1.153 | 251 1.044
e ZATZAA
;;3 S 173 075 182 2321 | 022 1.056
3 iggigz -.004 | 073 | -.004 | -.057 | .955 1.034
Alz A5} 017 076 017 224 823 1.024
RAF=.132, =A% RA|F=.097, F= 3.788 , Durbin—Watson=2.287
&= -.064 | .116 -.551 584
AI7FAA4 497 123 542 4,033 | .000 1.340
=L 71444544 010 121 010 .082 935 1.152
A | AALTIEA 309 | .123 352 | 2514 | 015 1.457
:%3: Eg;i‘%ﬂfé -246 | 123 | -251 | -1.993 | 052 1.178
& AdHHEE 364 142 351 2.565 | .013 1.388
2E7EsA
AlzZ|5} -225 | 145 | -209 | -1547 | .128 1.350
RAIF=.340, A" RAIFE=.259, F=4.202 Durbin-Watson=1.967
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=AY 5|24 (8=.377, p<L00D)F} AIZFxA(5=.297, p<00Deo] 7HF
At Aol dFE vAE 4 HSR FRIEeH, AlFAZZA
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=.158, p<05) EF Fot FFS nA= AR UEETh B, Alx

28 p=-.008, p>.05) E AIRAIS 3|24(5=.084, p>.052 2]
g JFS AR g Ao BEAEh ol AAH] FHekt 7Y
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(B=.235, pl0D), Al7]&AH] S44(£=.219, p{.01), AIFHZZA A
BHFEIFSA(£=.189, pd05), AIZGA&EE BHHE IS A (5 =159
p.052o2 yepgon, o] v 7}z Al WEAF] AE xEst A
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H4-13] =924 Ao
TEHE ApAst =k
WEEs A% | S
3 gl BEHAT | a4 | | s | zaw
o Hol ok BZES g VIF
(LHT o) B QE—Q} HﬂE}' =
1T
&4 -.140 078 -1.810 | .073
AT7FAA .320 .081 297 3.941 .000 1.019
A 71&/du] 8|44 373 .075 377 4.993 .000 1.023
A 2} 01 23] A A 091 .083 084 1.096 275 1.044
;i ZATZHA
= .209 .086 .188 2.442 016 1.062
=] a7 A
b e e
.178 .086 .158 2.067 .041 1.052
mHRE A
AIZZ|5} -.008 077 -.008 -.103 918 1.026
RAF=.335, =A% RA|F=.302, F= 9.997 , Durbin—Watson=2.459
=) 058 076 769 443
AT7FAA 223 073 235 3.040 .003 1.044
5 714&/3H) 3] A4 220 077 219 2.841 .005 1.036
; 24701 25] A A 128 073 135 1.747 .083 1.044
e TATEAA
o .169 .070 .189 2.426 016 1.056
e nE7HsA
A P&
o 141 .068 .159 2.069 .040 1.034
mHRE A
AIZZ|5} .106 071 114 1.493 137 1.024
RAF=.143, A% RA|F=.109, F=4.164, Durbin—-Watson=2.197
(A 174 .106 1.645 .106
AIZ}AA 139 112 .148 1.234 223 1.340
1l 714&/3H] 3] A4 .357 110 .361 3.249 .002 1.152
7 2} 0128 A4 .369 112 411 3.290 .002 1.457
] TATZAA
o6 — -
i e e .098 112 .098 874 .386 1.178
H
o AR 4L _ B _
s 034 129 032 261 795 1.388
Al=ZA3} .270 133 245 2.034 047 1.350

RAF=.475, 3% RA|F=.411, F=7.391, Durbin-Watson=2.122
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Ag | oReg A
AA | Al of-3-&
52| 7] <]
Hag o =] A=)
VRIO SR gF | omax | w2 t e
A | 9% B-A) | B (F=)
B =
=] L2 &Y 3.69 | 3.57 | -0.119 | 1.676 | 0.797 | 0.427
2455} 2| B A 3.68 | 3.64 | -0.040 | 1.713| 0.260 | 0.795
7}214
74 g FA 71 3.87 | 3.73 | -0.143 | 1.638 | 0.979 | 0.330
23 A4 9 EFE g4 3.73 | 336 | -0.373 | 1.614 | 2.595 | 0.011
EX AeMu] 29714 B | 3.89 | 3.38 | -0.508 | 1.579 | 3.612 | 0.000
71 | EX 9AA BE J1EUl4e | 3.92 | 3.32 | -0.603 | 1.664 | 4.069 | 0.000
Skl
a4 | B3 3H7E 344 3.92 | 348 | -0.437 | 1.627 | 3.011 | 0.003
A A AH] 714 844 | 3.90 | 3.34 | -0.556 | 1.603 | 3.891 | 0.000
- IAAL g AF By 3.10 | 3.60 | 0.492 | 1.574 | -3.510 | 0.001
Z —
I A4-4A-EH F &g 3.49 | 3.11 | -0.381 | 1.743 | -2.453 | 0.016
8|44
IAREE AF B 3.57 | 3.17 | -0.405 | 1.665 | -2.729 | 0.007
TEskE A 2ol Yol 3.49 | 3.47 | -0.024 | 1.723 | -0.155 | 0.877
ax
mags | FFEOHPER A2E MESE | 355 | 355 | 0.000 | 1734 | 0.000 | 1.000
mut _
Loe A~ AAM 3.62 | 3.58 | -0.040 | 1.602 | -0.278 | 0.781
E7Hs4
RAAAZY T 2 LHE 3.59 | 3.19 | -0.405 | 1.508 | -3.012 | 0.003
210 71& S 3.45 | 324 | -0.214 | 1.814 | -1.326 | 0.187
2 AR}
SUE | oogam
o EASE S8 3.24 | 3.03 | -0.206 | 1.856 | -1.248 | 0.214
=754 | J1e A% A 349 | 322 | -0270 | 1.857 | -1.632 | 0.105
Sgd=r Agat FGAA | 3.60 | 3.94 | 0.349 | 1.665 | 2.354 | 0.020
ZZ5t | AR dugolg AA 3.69 | 406 | 0373 | 1.543 | 2.714 | 0.008
RAAAA ANZGo w28 | 352 | 3.94 | 0.429 | 1.510 | 3.187 | 0.002
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[34-15] 915+ d-&: S48 Ja
A | 0 AR A
A | Al o-3-2}
2| 714 <]
2~ o B Sl=
VRIO Her gF | omax | w2 t e
A | 9% B-A) | B (F=)
B =
=] L2 &Y 3.66 | 3.80 | 0.134 | 1.577 | -1.062 | 0.290
A5 3h A2 A 3.52 | 390 | 0.382 | 1.461 | -3.277 | 0.001
7}214
14 48 544 7HA 3.45 | 399 | 0.541 | 1.550 | -4.375 | 0.000
=24 A 2 EFE g4 3.71 | 357 | -0.146 | 1.518 | 1.209 | 0.229
EA ALMdH] 2974 B | 3.61 | 3.87 | 0.255 | 1.450 | —-2.202 | 0.029
& | EH 944 2= slase | 365 | 3.85| 0.197 | 1.456 | -1.699 | 0.091
Skl
sa4 | B3 3871& 344 3.58 | 3.83 | 0.248 | 1.453 | -2.142 | 0.034
244 A Adw] 71& 344 | 3.62 | 3.78 | 0.153 | 1.541 | -1.243 | 0.216
- DAL g QS By 3.28 | 394 | 0656 | 1.596 | -5.150 | 0.000
X —
A5 474-0H-22 5 T8 320 | 391 | 0.707 | 1.718 | =5.156 | 0.000
8|44
AAEZ JF By 315 | 392 | 0771 | 1.735 | -5.565 | 0.000
1=5tE T 29 dolx 3.52 | 3.82 | 0.299 | 1.693 | -2.216 | 0.028
ax
noge | 2909 2T DSt | 343 | 376 | 0.331 | 1.554 | -2.670 | 0.008
|}
553 2~ AA 3.49 | 3.86 | 0.369 | 1.550 | -2.987 | 0.003
E7Hs4
A AEH T A LuE 3.23 | 3.83 | 0.599 | 1.601 | -4.687 | 0.000
2ol 71E ST 3.28 | 3.76 | 0.484 | 1.910 | -3.175 | 0.002
2 AR}
sd= EAHZ2 & 3.15 | 3.67 | 0.522 | 1.838 | -3.560 | 0.000
E‘:g' gLy = . o b o b o
=758 | J1a A A4 332 | 375 | 0420 | 1.769 | -2.977 | 0.003
oogHer AgAnt GAA | 3.54 | 3.69 | 0.146 | 1.548 | -1.186 | 0.237
ZA5t | AEZ Adudgolg AA 3.62 | 3.74 | 0.121 | 1.587 | -0.956 | 0.341
BN ARG 523 | 3.74 | 3.71 | -0.032 | 1.599 | 0.250 | 0.803
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[E4-16] 21F2H3 dio: 3 A4 A
A
A | Al et
2 | 7 #9l
Hag o =] A=)
o o A I 2 I B e
® | @ | B
AN A|-LAA T 277 | 339 | 0625 | 1.987 | -2.354 | 0.022
A3} 2 A 291 | 339 | 0482 | 1.809 | -1.995 | 0.051
74314
14 g¢ 444 714 2.86 | 3.46 | 0607 | 1.816 | -2.502 | 0.015
24 4 9 BEFE g4 295 | 321 | 0268 | 1.773| -1.130 | 0.263
Ex AgAMu 2974 BG | 280 | 3.70 | 0.893 | 1.681 | -3.975 | 0.000
71& | B4 94 BE s12U& | 266 | 348 | 0.821 | 1.860 | -3.305 | 0.002
A
x4 | B8 3471€ 3aA 2.70 | 3.66 | 0964 | 1.887 | -3.823 | 0.000
A Ak Au) 7% 544 | 275 | 348 | 0.732 | 1.892 | -2.895 | 0.005
- TG A QAF BHG 270 | 3.54 | 0.839 | 1.876 | -3.348 | 0.001
Z —
A% | $A4-H-EF A% 28 279 | 357 | 0.786 | 1.885| -3.119 | 0.003
8444
ZARZE AZ Y 2.86 | 3.73 | 0.875 | 1.440 | -4.546 | 0.000
IEstE 24 29 dolr | 293 | 3.52 | 0589 | 1.905 | -2.315 | 0.024
ax
nogs | 29SS AAT WSt | 280 | 341 | 0.607 | 1923 | -2.363 | 0.022
Hr
Lo o2AA AA 270 | 3.73 | 1.036 | 1.829 | -4.238 | 0.000
27154
RARAAZED T AL 2.82 | 3.48 | 0.661 | 1.832| -2.699 | 0.009
gz | /1€ w8E 2.89 | 3.27 | 0.375 | 2.128| -1.319 | 0.193
ST | Lo
o | BANE SE 259 | 330 | 0.714 | 1.866 | —2.865 | 0.006
[e]
=754 | J1e A% A 302 | 334 | 0321 | 2124 | -1.132 | 0262
SoogHer AgHnt GAA | 291 | 3.38 | 0.464 | 1.944 | -1.787 | 0.079
z2A3} | AR Auldolg A A 230 | 359 | 1.286 | 1.604 | —6.000 | 0.000
RANA Aot T8 | 234 | 346 | 1.125 | 1.478 | -5.697 | 0.000
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ABSTRACT

A Study on the Impact of Artificial Intelligence(Al)
Adoption on Productivity Performance in
Manufacturing SMEs

Kim, Sun-il

Major in ESG Convergence Consulting
Dept. of Smart Convergence Consulting
Graduate School of Knowledge Service &
Consulting

Hansung University

This study aims to diagnose the AI adoption capabilities of
manufacturing SMEs in production management based on the VRIO
(Value, Rarity, Inimitability, Organization) framework of the
Resource—Based View (RBV). It further seeks to empirically clarify
the impact of these internal capabilities on the outcomes of
low—cost strategy and product differentiation strategy. Furthermore,
by analyzing how Al adoption outcomes vary according to firms'
capabilities to respond to their external environment, it seeks to
propose differentiated Al adoption strategies tailored to the
competitiveness level of SMEs.

This study collected data from 339 domestic manufacturing

SMEs that have adopted or are pursuing Al in production
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management. Analysis was conducted using the SPSS statistical
package. Independent variables were constructed based on the VRIO
framework: Al value, rarity, inimitability, and organization.
Dependent variables were set as productivity outcomes—low—cost
performance and product differentiation performance—for analysis.
Analysis revealed that the impact of internal Al implementation
capabilities on productivity outcomes varied depending on the
strategic type. First, analyzing factors influencing low—cost strategy
performance showed that merely possessing Al technology or
equipment is insufficient to achieve cost savings. Instead, cost
efficiency is maximized when Al creates tangible operational value
through predictive maintenance or automation and secures trust
through external certification. Regarding product differentiation
strategy performance, it was proven that securing differentiated
competitive  advantage requires sophisticated equipment and
technology difficult for competitors to imitate, along with skilled
personnel capable of operating them. Furthermore, companies were
classified into  ‘competitively ~vulnerable groups’, ‘intermediate
competitiveness groups’, and ‘high competitiveness groups  based on
external environment response capabilities, and the characteristics of
each group were analyzed. For the vulnerable group, the priority
tasks are creating tangible value and securing external trust rather
than investing in expensive equipment. For the intermediate group,
process optimization and operational know-how are the main
drivers of performance. For the high—competitiveness group,
cultivating specialized personnel and knowledge assets are the factors

behind their competitive advantage.
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This study interprets Al adoption by manufacturing SMEs using
a VRIO-based strategic framework and proposes Al investment
priorities from a production management perspective. Its academic
significance lies in demonstrating that Al adoption by manufacturing
SMEs transcends mere technology application; when combined with
internal resources, it leads to strategic outcomes. Practically, it
presents a phased Al adoption roadmap tailored to the
competitiveness level of SMEs. By empirically demonstrating that Al
adoption  strategy priorities vary according to a company's
competitive environment level, it suggests a practical direction:
manufacturing companies should move away from following a
uniform smart factory roadmap and instead establish differentiated

Al adoption strategies tailored to their competitive capability level.

[Key words] Al adoption, production operations management, internal

capabilities, VRIO framework, low cost, product differentiation
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