20219

B
or
,mmo
el
e
ol
oo
|

<]

ol

Nd






e AT

A Study on the Effect of QSS Innovation Activities on
Corporate Performance for Smart Manufacturing
Innovation in Small and Medium Enterprises

20209 129 o



o) 8°
o |
oy X
<~ H
‘_W_lﬂll
Mar T
X %0 o
u| B
TN
| 5
T HO

A Study on the Effect of QSS Innovation Activities on

Corporate Performance for Smart Manufacturing
Innovation in Small and Medium Enterprises

__OD

= A&

=1
2o

o]
=

124

20209

o
Tor
,mmo
e
ol
o
|

<]

ol

N



20209 124

o] z}
A A 97

o

ﬂ

4 A 92

A A9l

4 A9 9

4 A9 9

(*D)

(*D)

(?D)



%2719 20k A

=r
Tor
,Bvo
!
oy

ol

~otE

Ho
&/
e
ol
ey

ol

AU E

Nd

o]

T
o
5O

)
—

)

AIZF(IT), S8 (SCM), 64120t &, 58 =&, AR e

(ERP), &

YA

AR ITQM), HA]

Hi

18] =|(TPM), Hl

4

o] g7l g Fzto] Ho] ¢

o 4

-
—

5

I AR Rotz 33

sl rt. ot

tol & A5 Al

<)

ATt

5t

i o] A

©
=

g o

A AFA]



<A
m
T oo g
X — Al
& L o= = M B
i o = &
0 ,ol_.,_ iy I o) X ,DI B
ok k_e < o BE o M_',m o~ Bo
oF o B o < (i 1_m o ~ =
Bo g it — o jo oy o = o
o : < T Mo o ST
W},.LQO_ME_:TEVO N ATn_/_H ol
H ﬁ% <0 B/ e 0% ol oF = o nn_/M
He e o LW o = T o F Jp
G % oW % ) R o o nE B ! i
5 = mf e i 5 9 " o <+ = _mom G 8° R P
Q%T%wwﬁm o lg <9 2 ‘ i
E._1F] X1Z_._|_ T o ol ]z_ﬂ_ 0 ) 71m_|,
%ﬁoﬁﬂ%oaﬂﬂa JﬂlﬂLﬂ_ mw1 MAT ok < amo_
%wwﬁ%%qﬁ 53 fy 0 v Ty
. RO X0 fo 5 o i X A o = ¢ oF S
%i@u%ﬂgoimw 5 i W o = g g
Fo<E i M Gl Wm o BT (N MW_M ol mﬁ N mw N o e m__a
E%@jg% FeEEE wE LT « & X
Mﬁ%m@wq%%ﬂm% 2513 = g
g _,Tﬂnus_uﬁx_::iw_u,loﬂ_ﬂ”mﬂuﬂ hﬂwmﬂqomm_'%dﬁ el 7 Eo@,
on E_E B = _n: ﬂ 50 o‘.Dl_u :._o m_.a T ,DI :._o = M_HL ile) 35 ils} ___.m.ME >
o 5o & wﬁ%ﬁo%mﬂﬂwy% o E 35
. . T ) o o X o P = B Gyl
0 _ T
OMW%W%QMﬂqQQQQQ%%% oo 5 =
ﬁ#%%&dﬁuL%au%ﬁﬁH_%mﬂdﬁi%ﬁn @Emu % il %
%o M- ° o go Tr @, ok A ol i~ Al < N B ~ -
= A = < © 3 v T w ~x o B = Br ) 0
@%EABE wah,ﬂQ&SnW z 44.1 7R
ﬁ]ﬂw_azlﬁ_ :_ouu,L_LQo X %mﬂ NwWL w N
L T =0 = R op b O o o) < O -
o T} B R 50l X nn_mn, o° <k ﬂw o1 my & X ml
o i 9 FEl £ < Gl B &
T0° X ‘%ﬂ M__ - [ D,WHL ol - o oH
o_uﬂﬂWdu.%ﬂAWﬂvmem
& X A i <
To ~ £ o B ol
=3 T A o
do 5w
o

- i -



o4

o
o
J_Ao
oW
mr

<

ol

i

ol

Mo

o
mn

B
)
__o_l

AL
__OO

JJ

il

i 472F A g Al

59 1
A7t A&HoR AwEe] et $27]99 of

__@_
=

Al

o=z QSS ¢

,.__HO
oy
go
T
of

ki

of
Aol 2golynt ko] =H7IE 71

Sl

(F20]] QSS 4l

N

- il -



X

o

jze]

Tk

< < < O

1L o]%;_(j' Hﬂﬂo

2.1.1. CDM FEE O] FW rerrerrrerrsersesssnsssssinsssisssissss s,
2.1.2. CDM 29| A

10
10
11
v 15

o
ol
B

i

2.2. QSS

G
Ho
Ho
o

2.2.3. QSS
2.2.4. QSS

20
21

=]
ol

22

22

TEO] T wresereressurssssssssssnserirosssanssissssssnesssansssanssssonsssisassssnssssss

o
~d
B

1

2.3.1. QSS

24
25

Z]'/E]

A2 A

234, T2719 QSSM.AD o

eyt

2 A

iy
A
TI

]

2.3.3. 7]

29

g

A

g T

Al

43
w43

—

B

1E]
1=

o] 7

—_—

A
=

2.4.1.

43

47

48

50
50
53

59
61

el

eyt

A

2.6. 7]

61

2.6.1. ZIAATF TP corrererrrsrermmsesrssessisesssise s

- iv -



2.6.3. A EQl FI reererrrrrereriett e 64
2.6.4. ATFE 2535ttt s 66
T, QTR corvsserusoscrssssursscsssssssssesssssssssssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssass 72
3.1, QdTEHLT cereerreetete s 72

2. FHAO] AR s s 74
3.2.1. QSS EABFETF S AIGYIE coovrerrrrrrrrmmmemsssssssmsssssssssssssssssssssssssssssssssses 75
3.2.2. QSS ﬁ_lﬂﬂ;%jq. 7]%1/%]374_ ......................................................................... 76
3.2.3. DATPZ T T QAJT] ceeeerereererereennees e 77
3.2.4, DATPEO] T A oovrrevrsevsssrsesssmmsissiinisisssisississ s 78
325 AAAERG G L QSS B4 BEAOGG ZBET s 79
3.2.6. AT T QOF crrrerrerrenteietett 81
3.3, GIEHFE HD ] ceererereenen ettt e 82
3.3.1. W0l RZFZ] A O] crerererrreenirtet ettt 82
3.3.2. AATLR] LA werrrererrerneretete e 84
v ﬂ;I‘ngq. ............................................................................................................ 85
4.1, ZAFERAFHFE] ottt 85
4.0, BEO] BEA] ciiniiniiii s 36
4.3, EFFE 2 AR BA] s 88
4.4, gelx QeoliA 7! ZA g 37]_ ............................................................. 08
4.4.1. _gl—o]xq F_Og] _l:l‘,__/gj ........................................................................................ 08
4.42. AZE EFFA B v 102
443, TH BFFA] LA corensrmsisrnsnsssnsssississssssisssssisssssssissssssssssssassossess 104
4.5 é;(é Eﬁg _Tjé:)]j]. ............................................................................................. 105
451 oq:rLgﬁé ZAOITE BELAL oottt 105
4.5.2. 71 THA ZAA oottt sansosioss 107
4.6 uﬂ7ﬁ§_jq- @;g ............................................................................................... 109
A7, ZATIF FIA] et 112
V. ZE et 121
51 Oq:|7-7,:-f51}94 QOF ettt 121



5.3. ATO] SHAI W BT GIILHFGE seoereererereennsiesisisetss i 124
L e 126
B T T R 138
ABSTRAQGT eeeeeeesssessesssesssusssensissacsssessesssesssissstssstsssesssesssssssissstssstsssessssssssssssssassss 148

- vi -



—

ke

—

e

—

EEl

—

ke

—

EEl

—

ke

—

£

—

W

ke

Bl

e B |

B

—

£

—

EEI

—

ke

—

Bl

—

£

—

£

—

EEl

—

ke

—

W

£

£

—

EEI

—

ke

—

EEl

—

£

—

£

- vil -

2-1] CDM E -G BRETE QITL crereeremreemeneienssssssesssesssesssesssesssssssessssnns 7
2_2] ILAF ’_“:‘/1\_]_ 3 (;g]/g-%:j’ 2012) .......................................................... 14
2_3] T:)‘_I:]}‘\_] Road_map .................................................................................... 24
I 2 | < = e N o P PR 25
251 QSS ZITHTTEA (1/3) wroreeserersersssesssssssssssssssssssssnsssssssssssisssssnsssssssssssenss 27
2-6] QSS FITFHTEA](2/3) +eeeeererssssssssssmmmmssssssssssssmsssssssnsssssssssssssssessssnss 28
2=T7] QSS FITET TFA](3/3) seereerersessssssssssssssssssssssssssssssssssssissississssssssssssssssnes 28
s | = 30
2-0] ZATEA] T2OJALFF wreersserssrssersssussssssssssssssasssssssssessssssssssssssssssssssssssssssssssssoss 34
2—10] BAIY] L ZIBPLEA] worreeersseersssmsssesssssssssesssssssssssssssssssssssssssssssssssens 35
R o= I 1 N 41
2_12] —_S.ilﬂ/]\_]_;%oﬂ Ogﬁol:_% %"E _9_(1)_]_ ........................................................... 56
2-13] & 29] ZHAO] ZFLEO] H| T rerrrerssrussrussesssessssssssssssssssasnns 66
2-14] 222 AT T A FAD v, 69
2-15] ATFEFAF ZF7} ZITE st 70
I I e . i ) ]2
3-2] AATLA] JLAT seerverrmsesssissssssissisis e 84
4-1] BEAFB O] B crmrmirsssnstusossssssstussosssssssisssisssosassissssssssssssunsosssossos ]7
4_2] _9_(?_1_5‘__/5]] KMO I;l_l Bartlettg 7"517%] ................................................... 89
4-3] QOIEA AWE FEAL oo 89
4-4] QO1EA A AE BT v 90
4-5] QOIEAo] ot BFAl BA ZT} i 91
4-6] QSS BHE F|HFAEF AIZ| I correrimsnisimsississssissnsssssssssins 93
4=T] QSS TZ QR ATF AN IE weererrerressrssrssssssssssssssissississississssissisaes 93
4-8] QSS B FAIEE AIZ| I corverrreimenisimnsinsissasns 94
4=9] FATHT AIF|IE srereresseeeesssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssasees 95
4-10] ZTHZ ATATF AT ceereerrerrserssrssssiiss e, 95



O© O >~ O © —« NN I O -~ 0 © 4 N < un O
T999 2SS 8 Doz
iy
A E T P X o=
U Mﬁ utnmr@.
I o X
A o
S AT = o
S R R - R - w Moo .2
m",l_x];ﬁj._'" : KA NS
A AA A Hoi E| aQ,
F ﬂu,._ﬂ,ﬂﬂan :
P %o -t o i o T £
Pl oo W B "o N 3
W TR w R R R
P oo W W o PR =) I 51
W B gy TR G N =
- S ™om oM R W OR g B S
I A T T R RO TR
e L ERPERREADT o
wj mE R OR W ™ N N ™| o N o =
%Wm@_mm%maéi_%ﬂﬂnﬁrchﬂm
WK A HE T RREFTRNNTE S
i S B vl s B = o B~ B - B vl v
n T e
< < < T <

4
[E 4-12
4
4
4
4
4
4
4

T
i1
a1
T
a1
i1
a1
i1
a1
E
i1
a1
T
a1
i1
a1
T4
E
i1
a1
T
a1
i1
a1
i1
a1

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

116

TR Q) ceeereeresiitt e

(AmtE 43 ZPAHA

i1
o

[
[
[

4-29] &

En
ar

119

4—30] PairWISe parameter Comparison T‘?__/j]@jq- D XYY

i1
ar

119
-+ 120

- viil -



12
13
13

Eiiﬁé 6/\]1‘:’} E%](PSSM)

o 74

HE

ks

oy

QSS

16
18
19
21

R tettiettetiettttintttttstttiestettntttttsttstestttnstttnsttsnnstssenssanns
=

QSS & 7ty

QSS EE-% EE‘:{E

24
31

i'—
=

Al

Qss o

—/ /A /A /M /@A /A&

(19 2-4

(1" 2-6

(19 2-7

(19 2-9

—

~I

(2" 2-10] =

37
38
42

%2194 oq]

(18 2-12] =& A= &

[18 2-11] SPACE &4
(28] 2-13] 7h4

42

53

[1% 2_15] SCOtt & Bruce O]i___l.LE_’B—(:;‘ S PPN

54
55
57
60

72
74

100

CDM BB O] TR eoreorseassorossssososssassssanssseassorssssssssosonssssassorsssssssssonss

102

106

108

M/ — /@ ™/ M

(18 3-1

- ix -



AME

20089 A AIAIASQ] ws71ek 20119 FHO AHA7IE A

G

2t 4

D

o] AmtESEL o] o]Fofz]7]
(0], 2019). wtahA

ol
_

Z

5

]_
o
oA 19808 WA F2AF(TQM), HAABTIAL-(JIT), 588

Z

=]
=

g

P glem, el B2 71ds°l 4

o

A EE|(TPM),

)

=

[e)

1

2] (ERP),

%

(SCM), 64111t 2%, 55&%, A =

ekl Sf, 2000). B2 7I4E°] ©f

oHCgAr4, 2012). weEbAd 9

!

X
mR

)
<t

o

A

5351417]

s <l

s

_

shek(e]

=kl

&7 He

%!

(EEETES Ty

2002).

al)

(0]ZFZ, ¢FdqF 2013). A8 Z471gNA

X

ool gHeheed

‘@_
=

o A

s
—

5t

A Batz g3

242, Ao go]

b, el Fav19e @A A3,

o)

™
)

—



B

9o

Holth, TeA Selitet m6ol 7] Ese}

o] Seutet F27]

Ho

ZAATA, 2017). AFAZ71(2013¢) AT 1A

sotcke

|

Zro]

A ALAE

1 =4

Z

] TAF 2}

g 74s
A 44 Bt

HAGFA

&

bl A

S

ot
=

o BFE 50% 7FF WA, AR 150%

%45

=
=

427192 QSS

2017).

KH

=9 1973d9] =}

A
oo

A X5}
e RO

IAA LA, 2017). TAF]

5

250K

1(PI:process innovation)¥ 7

1

TZ2A A

B2 AFOR, 1999d0]

k=13
=

(?l_

Al

5

tol 252 A

s

=g

AbA 2 2] (ERP:enterprise resource planning)

i

o} 20029 HEE = 6A]20k(six sigma)

fe=]
XA

tolch. et of

= =
EO

3 A-e| 9= 6A]mF EE3dQl QSS(quick six sigma: quick2 &

galAE

A

o

il

AAAZIA AH(O]F

o=z 201398 F9d

—_—

o

1| I
%o
oy
Hlo

87 714,

I

e

°] QSS &Fof gt

=
—

o}, 7]



=]

Rk
[e]

o =

olgltt. et 2 ATolA

<
L

T

ME719e] QSS &5 A
==

=i
=

19]4] w5}

1

=

X
skl QSS &Fo] et

o}

48,
-

o}

=

=

A=A

6]'1 ()]

mpetota, 719E AAA
1.2, 439 ¥ 9 14

=

o
‘.__.Alo

o

K

ol
L

Aol 71 9ATHE A

s
alg!

Fict. 94 CDM 23]

(<

ol g4t

2
=

o

=

= 7]

st

[e)

sz

<]

1 7

71
A TOOL(SPSSeF AMOSHA 22.0)

=

1=
[¢)

ted
F, Ha9zHe] 7149 (FE

2020
AAEAE

°



A 43 ATEN SAZ AT thetel FAH BZA .
A 5% B aTAne ok @7 oo Jen a7 dAY ¥ FF
A7 Yl skl AXIsH.

II. o]&4 Hi7
2.1. CDM 23

2.1.1. CDM 23&9] 7|y

Crépon et al., (1998)¢} Pakes and Griliches., (1984)-2 Z]A]A4itghs=
F= AL, 1 BYS YHAAA mgA A 2749 7edi]
ot SAFEA T A BEolA TeitEE E87HA] ololA= Zleg4le A
A m2AAE ot A RYS FAotAt(elast, BHAR, 2019). 1
gJsto] o] HYPE ?“i:rLX}EE“ 52 w4 CDM Egolzt sttt
CDM R&2 () 7I&d4le Fdstde 7199 AR 7ledA4lo £}
TRet IH AN (research) WA, () Zl&d4lel osf F=H
o} mjEA WHHE FAl(innovation) WAA, (i) A (productivity) B
Bror o|Fojy qlow QIFEAf webs &AM or FAHET(Yunha
Lee, BFARI, 2019). ©] voﬂ/ﬂ A7 (Research) WA 7]&d4l 43
of thet orpAAT} FAF R ¥ A= AR HRlo] jloH
ot Zo] vepd 4 E‘r(Crepon et al., 1998).
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gi = Boz® + u° (1)
gi = 1, if g* > 0, otherwise g; = 0

kilgi > 0 = Brzit + ui (2)

A g € 71edal el it 7o) A2 A

it &4 HARE

al, 1998). z,° , z1 T o , fi £ SPAS wEolH, 0 | u' & Y
AFERs B APuse ABwAst gl exgseln tger d4
(Innovation) 744 71&¥4] £ A= (npurd AHEE(outpude AEsH=

o

2| A3 4kt (knowledge production function)@} o] Qlom, g3} o]

Uetd 4= QIoH(Crépon et al., 1998).

ti = Oékki + 52.1?712 + uf (3)
A7IA t = ZIEdAEdTE UEUAL, k= A4 (DellA 8% 7l
HA EQURO 24X, ale LEA] Fe ujpEse] sigete, 12 3 B

% = o 1

F "Eoll, v & A ATEEE UEW AWt 4 A
7 = oae YERACHCrépon et al, 1998). upxjztoz  AAHA
(Productivity) A2 7|94 AFE27 7149 ATet welol 9o, o

w1 Zo] yerd & AtH(Crépon et al., 1998).
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= FaE e 7HeAdol WoktH(Savignae, 2006). EeE gl tigh Aok
71994 438 SArEAGol FAARD FFe 7AW, AgAlefl AW gE
= B9 7o AFFxet ZAARD Ay, AR dEe] AL, 71
TR wheEt FAatths AME AASHAT olHT A7 Aol o5k A
AleFo] AzALE] ZlEdql 488 AW A FEol AEsiA 744 9T
S nHAgE A& & & Ak Roud(2007)& =Alor 71hel diste] 7194 <]
TR, BEg ool et A5 Fstiedl, 7199 417 S5 94l
o AF gl wotAal, AAEAe] BWol FArgeE AL S7tv= 2
WE Hol Rk 53], AR Exa2 7199 719 3 A4 BA
TRol AR dFe nAH, TedAl AEE2 FYEel oo IF=
= Al 7199 fEe o5 FAHer JFs Werthe A AYE B
aotgehe]&st, BT, 2019). §HH, Masso and Vahter(2008)-2 oAEY

- Y= Czarnitzki & Delanote(2016)2] AL AT} o w=H,
AR B2 7|do] B/t Eo5le 7edql Fxte] FAAQ
= Ao 2 YePgtH(Czarnitzki & Delanote, 2016). E$F 7] H 9]

2o A3 5% FAT A L8ABE o wol RASAT 7|4e]

S THCzarnitzki & Delanote, 2016).
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Ao dHiof ol= Qo] YEHOR FEJT 7| T AR EE
Aol A 1990d ] FHE ZAFZE A A T A BEAXQ AL
= AEeH H A Sl vjAF ot (3AFAE, 2012).
222, IAFO AT TA

EZAFO FAGF2 o2 go] FRo= Zo] dwtHolt IS 7HE
SHHA] Al &S &°]1l 23t & HAst] st 7] A<
5ed4171(1973~1998), W3} o|F HFgeH o] WHate] A= of-gota A%
ZA0] AdgurAog Wskeld AR A17](1999~2009%), T8l 20108 ‘%

H]Z 20200 AE o]F A=A FA7|Ql #HHAA7](20108~FA)7F TRt}
(844, 2012). TATE 196849 49 Y olg] 1973WRE ZHo| 715H

of gyt Z7le] BA FRAS AT BAAAS A AT B
A

SEote] 20029 FF FEAAL S viEoR FAEF| Qs f
5tk A9EA 2712 HE2E 2002¥RE 200587k4] g9 spg 2
EA4L A AWollA f38str] Altetd ‘6A1 10 SA7IHE EYsto] A
85t o

A=l R ZRThHe HAIE WHSH HATEAAE, 2012). wEhA
£ 6A1TmF A-golA ATt FAIES Sfdots HAolA ZAFT
9 6A]1m} 03*1EH‘(1HT°1]/\1% POSCO Six Sigma Model(PSSM) =
| HchEARE, 2012). ZAF A 37|12 S8 20064
oz 9kt QSS(Quick Six Sigma)et HFA 6A|10HE
= ZAo g4t A8str] ARSI, 2012). 6471
AeFa oM AdEHor 7R 7o 4+ U=
Bl

gat A, QsSE @Rl we 4
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e

Aol tHAAFE, 2012). ZAFT A&A7|o] HutHol HsE Astd
2]

(29 2-113F 20844, 2012).

6A] Lo}
Software infra
PI T

Hardware ‘

infra 271(02~05)

171(99~02)

= POSPIA 715 - A 1Ot 9] 5K

= ERP = « MES €4

(27 2-1] Z23 AEAY] GAGFO| W3

el

QSS(quick six sigma: QSS) 5=
= dFE Aot Z2AA ¥ (process mapping) E5= L5

(943, 2012). o] FNVFL BE PRE doz S FozH %

r

m

U BAE FotHA siEast & o] A} AME HAE ZEAAR IS
k= Zlog H|Z2YA 2 A|A B2 (business process management: BPM)zh
I EATEAAE, 2012). ©] Al719] 227 JAEF2 I7 F /1A TF
o7 MAFHENHZAE, 2012). A, 7|9 6A|1nt dAEF AL} 7]
Hol &3t AAYol SHorE HdFHolal tfy HAE sfdsts == &&
k= Aol &4, 6A171Ht] olE S =7le A AUE2 dHAA =
A& w5 HH9 AxdFges F5ctke d HSohe Pt (HAAE

2012). YHHozL A5 HA(The POSCO Way)olgt Alxol2 A5}
ow olg o|F7] g EATY 6410t B (PSSM)-2 71E9] 71 F4 9]
6A| LAkt ARk FHIAAY QSS, 1A AF mEAlA wjEs FI &
2AI2 RABPM)E] AI7H2A] FAEES Sohs RE@o|th(HAAE, 2012).
elotd [19 2-2]¢F Zrh



e : A Q4] 2, s, Ado] «@EE H4 9
zAss U5
IAFY 6A]1ut
BPM
#55}
Visible Simple Together
Az g Pt | )] #olgk BAE AZEoR sey
Qss @5 AA || Wuwdels 2AE Bt dx waA Adg
R DFATOIA Auct g waste] BAE
| aag
(23 2-2] =AY 64]71mF RE(PSSM)
mAF0| HAL 20109 o|FRE Mg AR AeHAL. EAT
3008 o €9 o] A7]e] HAle A4 A dAg uigor
# Ao ek ARty ATHRAAE, 2012).
/ Aéxo}'
24
0.8 93 10
¥2=3 1.0 ¥25 2.0 ¥23 3.0




BaH BN Sy 2 AFES 712 FHL ATT Aok, P

W, 2ABRY BE AL ABA WA ErAm 1G] Qs P4

(PSSM)IE @ @A 18 WAL Fol(E, 2012). F2E FN8E
AN

d
=

A3E et A HA, Fojet ¥ 7|EQ Bofl Hmljo]#] ¢ar Ay
$ ZRE G mAAS HiEgoR sl Hust =i A FA9] oo g
o, 7ol mae WA Ad, =4S A oAl A §4S
2uz gty T HA, 184 4850l AT ffjde] BREr §AS B
s st & HERE dolke Aoz OFAF AATE doks HAe Y
sHAl AddAsty Fde Foto] A= AUAE FEst] WA 20202 24
Sh= Zlojtt. Z1E|a Al WA, AntE fQad A, ARE Alefe A il
Aol 4253 Hgor dsh= WAS Adste Zolt. QofshAH x4
FAEFO FAAQ B AN A AELE APstl A5 A

% £ =470l
oy Hgof 2H-E 9o APE oA, M= g4lo] AIFol= HXE =
AsiE Bolol Al2e AL FEoh=d] Aok o] AMelN EATE Ed=
(TRIZ)71HE 9% JA=F2 Zdstgor, 7|&9 AxdY A o
NS AHFH 502 oA AAFezR YAstel= o $82 F
= YFFES AlAotd e, Z Atal(big thinking) 2 249 W3S F75to]
A A AEe AFelelt. AeE SAgEe] Wde oo} P
[E 2-2] TAF A 3.0(344, 2012)
= g4 2.0 g4l 3.0
SHAAEHE | Fast Follower Global Leader
5] | AR SIAF Weol(AAd7hH Y s ezt A
FAEE | oot By FA 2bg1 Fog 7Hte g it FA
AzYo] | 6A]Z1uF U oA 2at, FRAA I (HTEA]A, TRIZ,)
AFA Y | QSS(5S, my machine) | 5S, my machine, TAFY LA =
AFRR | work diet(7A5) T2AA GAERS), d=Fr)E 4
A2 | 45 =47 VP FHIZRA T g 7] VP
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Aatg Adstazt ol= s5uty 419 %(Breakthrough Innovation: BI), o
NBES AT Pz EEsele] T Adselid ok A4H

A &5 (Continuous Improvement: CI), FIATHS 53| FH|et A7}
t IZRAEE ASchaa sk ZEAL HASE  EF(Process
Optimization: PO)°] QUtHAAFE, 2012).

2.2.3. QSS &5 HY=E
2.2.3.1 5ol 1A

dutd oz  I7|gede EUdAESl 4M(Man, Machine, Material,
Method)®] #+a] Hmo] wal 1 7|Ygo] SZo] Hridcty sz FHlo] of
Hohe]EE, 2011). QSS &5 [I% 2-4]9F o] AidAgoA SE==
FAREe Herlas Fdoh] St HHEes FAE] Slrh QSS &%
2 ol mqslel 4FHeE FUGL AW 64Tkl FeLAe ATIEe
DMAIC(Define, Measure, Analyze, Improve, Control)= Z-gcto] 64|10}
o] dAAEE A sto] A2 FATRHE Eo oE AdEY] ARAES
Fjgto 2 EAoHe]FE, 2011).

(6 XJ0F ) TPM
SHE I8 ' : S EE
ojLE ez HM2AEH B
OFE
—., IEHE T
= H TR
FEumE ||» ogEE o ) (M. BR) ’«" ast
(DMAIC) C 3 -4~—55tep
= 3
M)
245 Tool " = st | Marale
“EEEs =8 Tool [ ENE ] hS, VM
il Hhose % e
“TrEE =il
sty T
E:H?‘t - -[lsst
HEu HHEs || usus -HEEY
osny — < PullfyiTa
C e ) TPS

(19 2-4] QSS BEWHEY] 74
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99 @l WS AE dulE THUES
@E- 7

2
S wHE7] Sl ddolar QSS BE ] XF Egolth. EAFAM= FR-E
952 QSS /A=dz Aste /A7 Ee AEste] A 5S JysH
FoHe]FE, 2011). 6A11nke] 7y 2 AHS Aot Ql AE Fo =AE
sidst= ZQH, DMAIC Z2A|A~E Egsto], A5 42 & &, %
oA ofd gH] @lse] TSt U=AE A Define)sto] 2APEA, &
duH, 7tEEd & Tl AVt FOAE AH, AHHe=R A

(Measure)greh(o] &, 2011). ol A9 +& ¥ 5 Why 719
Rf(Result fact) £4], PM(Phenomena Mechanism) 4 Q
Quantity) &4}, PAC(Performance Analysis and Control) &4, MM(Man/
Machine, Man/ Man, Machine/ Machine) &4 52 ©]83] 4 (Analyze)
Sth(o]£%, 2011). o] & ZF2X(Foolproof), 2274, 3 (%) F4Ad4
(Pull) A4t s&F5%, E5AY 55 5ol 7 Improve)stal /A ZATE
A, EA, £, AY, AHFEA 5 old] TAAEA dEsta A5
S ZAA AR (Control)stal Jthe]EFE, 2011). QSS &
s, HAEF Aeehe Foff A o] ApdAo=
o

= = ) -
ofoto] 211 REE UEE WEY] 9 Erze] Aok RoHE WE

=2 O QAL i) = =21 L
1l Fge] A )AL 9% IAGFoR 149 QSS E59| A5
g

ot rroox rr

:—— = o = O il
W ZTHelEE, 2011). 5S o7 7fRsty H=E g o] Hal
9]

E -
Alo] HotEH, = T EESE A2 5kl Foll HiolA



BIAZ|L, 55 BE AnE §A, DIUA wlelnABES o Hulo]
wste 221513 o2 Fal Aulo] A% AME FAVTHCIFEE, 2011, Tt
olm4l BEo| ghaEW WAE ZUe YL Fo A4 BAT A o
stol 6AE(TS, A4, 3L, 9, DAl DR £AS Fotel we
3 W g BE Auo] A%l WE ol A4S AAATHEIEE,

AS Bl ANEFRLES PPAIIE BES Tk HAE BAE BF
3} W AGEERAES Bl M e Aol WFSH ANZEAS I
Sh= QSSEE WZtHES [I9 2-6]3 Zo] AT 4 He]EL, 2011).
YMaHSH A tiSsks & X|AZ 2R}
Bost Plant Hosgds
[HHINEE ST Y HM - HHFUESTMCEE] Ap=o] wis} =
ZRAAC 28 AN g E
UL R . o R e
¥ . _3Siep: JIBM B8 oh7lsst =
[ Mode! B |
[1_sten }+[2 swen}+[3 step] H Biack: 20 | o2 S5t No.1
LTS
B ] BEE i}l %
EDRgE R E T E TR == st =,
ojalo] #ist E’ — ‘x—
oz 2 =t
] U UH| 21
[HHHITE— 70 WU —] SHIHA

[C19 2-6] QSS & wW7HE
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ol 2rbuishA WAshe olitstebact W delu WAl Bol BHedoR
AUET} AT FUESC] Buto] Aste] subet Be] SHel A9 £AE
e g Aol old] wet EAZY QS FEIME 7Y WA A
s227h A0 Pofl diste] ARAS 2] SH o] 2 HALL. ol2 9
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? . ‘06~"094 i 10~"134 14~ ‘ "1g4~
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0 -
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10.01 | |_
H] BestPlantlls (4l 882, 38 82, A4, OEE) >
z - D EIE(EE ) - & DREE : HB(133A HE), 219 DRM)
(Machine) T i
My Machine®s (Model2Hl, B 2HI, Block®Ei)
| | |
| [ |
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| |
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[ 4-1) E2A70] B4

B2 T () BA(%)

A 14 5.4
o| A 44 16.9

29 B2/ 27 82 31.5
/o 64 24.6

A%/ FA 35 13.5

71 21 8.1

Az 125 48.1
AT/ A 28 10.8
. 719/%5 39 15.0
=FEA A/Fd 30 11.5
A/ H 14 5.4

7] e} 24 9.2

25X o5t 4 1.5
26~35A] 44 16.9
ik 36A~45A] 80 30.8
46~55A] 84 32.3
5641014 48 18.5
o At 232 89.2
o]z} 28 10.8
1980 tjo] A 36 13.8
1980 ] 41 15.7
Ag 4 1990 i 45 17.3
2000 ] 82 31.5
2020 56 21.5
- Hg 128 49.2
AR EEE 132 50.8
0~13] 41 15.8
A= 0 2 2~33] 102 39.2
Al 4~53] 65 25.0
62] oA 52 20.0

A= 10 3.8
7% 180 69.2

HAF 9 3.5

HAI 1A A 9 3.5
o1 5 1.9

et 2 8
A 45 17.3
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[ 4-2] @21E4 KMO ¥ Bartlett®] A4
Kaiser—Meyer—Olkin Z243: .928
. AR ZEOlAIE 5817.163
AT .000
[E 4-3] 874 d9E S24
j: x7] AHH = Aad 249 ol Ased 249
o LAas L 4 =] =
S owA | EEEE | e | TR | EF | e | TR | R
1 12.594 | 44.977 | 44.977 | 12.594 | 44977 | 44977 | 3.392 | 12.113 | 12.113
2 2.404 8.586 | 53.563 | 2.404 8.586 | 53.563 | 3.302 | 11.792 | 23.905
3 1.994 7.123 | 60.686 | 1.994 7.123 | 60.686 | 3.146 | 11.234 | 35.139
4 1.520 5.428 | 66.113 | 1.520 5.428 | 66.113 | 3.090 | 11.037 | 46.176
5 1.313 4,690 | 70.803 | 1.313 4.690 | 70.803 | 3.054 | 10.908 | 57.084
6 1.119 3.997 | 74.800 | 1.119 3.997 | 74.800 | 2.955 | 10.553 | 67.637
7 .853 3.046 | 77.846 | .853 3.046 | 77.846 | 2.858 | 10.209 | 77.846
8 .624 2.229 | 80.075
9 533 1.903 | 81.977
10 491 1.753 | 83.731
11 464 1.658 | 85.388
12 431 1.539 | 86.927
13 .386 1.379 | 88.306
14 342 1.221 | 89.527
15 .336 1.198 | 90.725
16 311 1.110 | 91.835
17 .283 1.011 | 92.847
18 .268 957 | 93.804
19 .253 .905 94.709
20 215 .768 95.477
21 .208 744 | 96.221
22 .201 718 | 96.939
23 .169 .603 97.542
24 .162 579 | 98.120
25 .158 563 98.683
26 139 495 99.178
27 124 444 99.622
28 .106 378 100.00
TR PAEA g 9] FATH, JlolA AqfetE ARSSE HEHA
a. 7 HHEOIA 2]-o] #HEHAFYT
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[ 4-4] 82 e
1 3 5 6 7
810 269 153 128 222
785 232 129 184 287
753 308 167 .108 .250
.720 304 292 147 222
.046 174 .099 156 127
.053 159 101 .187 214
.064 144 115 233 .098
170 .093 .130 222 .037
313 .763 .165 133 173
54 .238 762 .096 242 127
qh7 278 757 148 .198 243
g6 346 729 .161 .187 .250
7182 .176 .140 .044 .208 126
7]8k3 142 .079 155 161 181
7|54 .209 263 .028 179 .198
155 136 184 .059 247
.146 .098 .907 .082 147
153 .069 .859 .105 .092
.097 141 .835 .188 154
371 245 .498 235 141
092 .109 178 .830 .056
.068 213 135 .805 .180
199 .160 121 671 156
.255 221 .140 664 201
261 139 218 172 775
228 236 .041 224 742
207 124 214 -.003 .691
233 225 142 192 650
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S

3 7H(.498~.907),

T
Cronbach's alph A4E 5}39]

B3
Al

ol
Zp

00022, KMO$} Bartlett®] 34 #
3l

-9 -

ol
H

S1aL glotA 28709) 2%
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[e)
e
S

A

Bartlett®] 3
74%-9] Cronbach's alpha A&7} A

1

A E B4 Cronbach's alpha Al4E ©o]&

2 FA5o] J=AE A
e AHEH AAAHSZ Cronbach's alpha Al47F 87202

(.764~.839), AHIE 4-F(.664~.830)9] 8¢

(.720~.810),

Et
=



glo] B A 5o A Wa gt oz Uerdth AT, 2018).

v}

[# 4-6] QSS &5 7|t AF=

Cronbach@] <=} pIAn e
872 4
FEAAA FEAA|A] g FEAAA
= At L B FAA Cronbach®] ¥t
714H 11.57 4.687 674 856
7149k2 11.56 4.286 768 819
7]4k3 11.55 4.487 708 844
7184 11.41 4.474 756 825

QSS &5 5 FAIE HAw ol st A=Fe 42 AmEd, (&
4-T]o] HAH OS2 Cronbach's alpha Al4=7t 8662 A¥FHQ1 £=F<1 0.7 ©]
dog Hox A=k StEE Zoz muEw (1 4-7], &50] AAE 7
9] Cronbach's alpha Al4=7} A4 Cronbach's alphZAl4-E st&]stal Lo
% AA T das T8 gl Ao=E UEdH(EAE, 2018).

[ 4-7] QSS &5 FAY9HF A=

Cronbach®] <=} EIAnES
866 4
GEATANA GEAANA] TG FEAAA
e XYt A 74 AL Cronbach?] &}t
H213 10.75 6.026 .660 850
214 10.64 5.776 120 .827
215 10.87 5.300 .808 .789
216 10.81 5.930 .676 .844
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QSS &F MAagE A& ol g A=e #4& AnHEH, [§ 4-8]0]
A A o2 Cronbach's alpha Al47F 9342 etz el 91 0.7 olAte =z
Hojz A=k gHE 7oz maxy [® 4-8], 5o AAE 7
Cronbach's alpha Al57F AA] Cronbach's alph A4E 9
AA 9 Ax= = Qe A= yedthi(EHE, 2018).

Cronbach®] <=t PINSES
934 4

FEAA|A] FEAA|A] FRETE FEAA|A]
F= At AR At SA S Cronbach®] =}
7HA3 10.65 5.648 832 919
744 10.65 5.603 846 914
W45 10.65 5.525 872 .906
A6 10.65 5.633 830 919

AARE A ol digt A=E F42
Cronbach's alpha Al5=7} 9282 ¥H&Ql
HE Aog g A4 Ao tigh =
O] Cronbach's alpha A4=7t A Cronbach's alph Al4E ot2lstal
& AA o Aae A gle Ao= yUehdth(EA=Z, 2018).
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Cronbach®] ¢zt E
.928 4

geaAn | gEgaa | suEes A A
= It A BT AV Cronbach®] <}
o34 10.74 5.761 .808 915
g5 10.77 5.638 .840 904
Y6 10.70 5.391 874 .892
Y7 10.65 5.424 .812 914
T QR AR ol digt 4AEe 2A4S AEd [F 4-10]0] A

A S =2 Cronbach's alpha A7t 8792 AWkl =21 0.7 ooz Al
Hhee gHE oz woEw [® 4-10], FEO
Cronbach's alpha #Al5=7} A Cronbach's alphAl¢E st3lstal Qlo] 73
AA 9 Ax= =8 Qe A= yedthi(EHe, 2018).

[ 4-10] 84 AR AFE

Cronbach®] ¢} [PAn R
879 4
FEAAA] FEAAA TAETE FEAA|A]

= 2| e Bt it A Cronbach®| =}
51 9.65 4.398 751 841

52 9.75 4.252 .855 .798

53 9.88 4,440 812 817

55 9.58 5.149 555 912

d = AR o Uit AR BEAS AmEE (7 4-11]0] AAHOZ

Cronbach's alpha Al5=7} .896=2

A9l Q1 0.7 o]dor ks &
He Aoz wase [B 4-11], FFo] AAE Z-¢2] Cronbach's alpha
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A7t HA Cronbach's alphAl42 &}sletar glo] B8 AA So] Azt
Qe 9= Aoz Uedth(FAS, 2018).
(£ 4-11] € ¢ A8
Cronbach®] ¢} e
.896 4

FEAAA] FEAAA] T FEAA A
F= ALyt AL BAE ZAST Cronbach®] &}
d=4 11.05 4.893 751 873
AdE6 10.99 4.826 .719 .884
AE=S 11.17 4,507 .809 851
IR 11.24 4,422 801 .854
AOLE £ AR gof et Agle BAS AmHEA) [£ 4-12]0] HAH

AdutA el 491 0.7 oS E AL

© =& Cronbach's alpha Al47} .888=%
A

C gy Aoz woEn gh=o] A" 99| Cronbach's alpha A47}

AA Cronbach's alphA+E st3lstal lo] & AA F9 da= ZFa gl
= Aoz Yepdti(# 3, 2018).
[E 4-12] A0tE £5F A
Cronbach?®] &t FE4
888 4
FEAAA] FEAAA] TR FEAA|A]
P AL gt A BA FAE Cronbach®] <}
A3 11.17 4957 729 .866
A5 11.13 4,920 147 .860
24210 11.13 4,526 791 842
211 11.16 4,522 158 .856
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of 214 glBX(Confirmatory Factor Analysis, CFA)S
VA Aol Rl e @A Am e Bde st &8EHY
H, 11 5242 AR & A4 (unidimensionality)& A sliot=
S AASHE AoltHEFAE, 2016). BHA QlEA o] A|ASt= o] 917
ol P Aol ke mtelsty] flsi BAH FAow AHst= Al
off, &el4 aJAEAH2 Ado]&ol ZAsI] FAHs B SHHLE HA
+ H o] 8HTHEAIE, 2016). =, &
Aot BESHS 7he] A B AR g The] BAE A
Aol o4 HiFolu =24 ZAE FaAISH| "iel ol2HT
A (theory testing procedure)ell 7Mgtiil & 4 lom, olzjgh EAC
o] &eo1d QolB Ao A= glorX o)
4 %o olgE] 2R Wi} X
AGFI, CFI, RMR) 59 4611 o] Fof Zth(
QA Be AW d Q

o

62 o %O
flo JH

.

measurement model)2 5}%
4 FoE FAo] oy 7
AAL & oA AR At SARY Z2AS AIRY o ITHER S,
2018). SRR A HFEHTE7F oljxls H4] A O &
stadl  FHolgel 0.7HH 22 SAHSREYH AAsHE
SMC(squared multiple correlation) %IO] SHET 28 SAHLE
o] glom, B =i FAe e A8t (#HA =, 2018). REH
= 37k 2A Hd 75E*?q—r(Abso ute Fit Index)®t FZA A
(Incremental Fit Index)= F&sto] o] 4 Qlil, 8 RAAR}E x40}
o 7|E2 (B 4-14]19F £t
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ZIEF [ > 05 <3 .08 >8] >8]>9]).

Xz .000 | 1.997 | 0.044 | 0.849 | 0.814 | 0.89 | 0.933 | 0.941 | 0.062
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[£ 4-16] B4 2 A LaAgs Baam

Model]|P- X/

Fit value | dF RMR | GFI | AGFI | NFI | TLI CFI EA

A5 5A41A | .000 | 1.839 | 0.031 | 0.866 | 0.832 | 0.903 | 0.946 | 0.953 | 0.057

| 000 | 1791 | 003 | 0875 | 0.842 | 0.91 | 0.951 | 0.958 | 0.055

7l = % > .05 [ < 3 (<.08]>.8 |>8 >9 |1>9 [>.9 [<.08
2E SHnde] AP g B4 Adt, P-value g AlQlsh nE w7t
7120 Fotohe REAAJEE HolFory, RUAdE: A4 A5 T4
o7 masl= V2 BE AR o] VA oY #e €8 Tas
flom, 919 AdtoA Fro|AFo] HA A= 7Hdo] 717bEo] KA wA
o| HUAAT, Fro]Ao] HA Aute] A9t oRE RHEo] Bexo|R] Fi
Z700] ofyr] wige] oE A= HA AR pootH HArh(EAE,
2016). Alte SARdo] BAG HFo| HlvH: dAl=s Ad=rt =
e SAREY = 9, vile RdHFo] 2AE0] 9l HAUS 7HeAEE
AR = g7l wiel o2 A= 45 A 1Hste] RAXEE 4
o= Aol "astth(AH, 2013). whepA 2 A SAREL (y2)/dfgk
o] 1.791, RMR, RMSEA #]®&7} Z¥zF 0.03, 0.0552 yEht 0.8 ofstolit

GFl, AGFI Z|Z% 0.8 o422 ueytor NF, TLI, CFl AEE: 2%
095 =it Ao2 yehd Adf At S22 APAe diFee] A%
5

NEAE WEN] 4 PeT BUAYE BAIES

N
-

AR 19 4-2]3 2t
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o] egAdE HrtolloF ot=tl, MF EFdAd(convergent validity)olgt
Z745t7] flol] A= o Wes A% gk Atolo] =2

AZF Slelof gtk YujoltiFA|E, 2016). F+X WA RDA HFEHT
E SRlot= WS @O Estimateso| A EF8FQQl Fotek(standardized
factor loading)o2 ZAst= =¥ (00.7), 2AF
Variance Extracted, AVE)2 7|&°o2 HZE5H= H
(Construct Reliability: CR) &332 7|E22 o= FHO0.7)°] ATHEF
9, 2018). & AFolA= AVE@Bd453)7% CRONEAER) & 7%
< loh= Aat= 742 AAISHH 2t A9
tiste] Ba-Z2AF=HAVE) Y 71g41% = (CR) = S745h=

shol WpEe ARgotel B4 AAS PFEHFE FAETE [E 4-17)
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[ 4-17] AFEFE 2447

Ezst et )

Item E—"‘lji} S.E C.R P estim CR | AVE =
= ate
7]ut4 0.833 0.281

ki 7]8k3 0.769 | 0.07 | 13.709 | *** | 0.212 0725 | 0013 | 0872

A | wn 0.834 | 0.069 | 15.235 | *** | 0278 | ' '
7]uH 0.745 | 0.068 | 13.149 | *** | 0.192
8216 0.769 , 0.343

quéol 45 0.845 | 0.084 | 13.672 | *** | 0262 | 0.691 | 087 | 085
) 524 0.818 | 0.08 | 13.265| *** | 0.278
7§46 0.875 0.172

ZJ;;% 745 0.908 | 0.049 | 21.125| *** | 0.128 0831 | 0952 | 0.934
AT | A4 0.882 | 0.05| 19.906 | *** | 0.161
M3 0.872 | 0.051 | 19.478 | *** | 0.173
837 0.851 , 0.224
s | 836 0.929 | 0.051 | 20.662 | *** | 0.102

I [ Fas 0876 | 0051 | 18601 *** | o16| 017 | 0947 0.928
&34 0.842 | 0.052 | 17.328 | *** | 0.198
=am | A1 0.855 0.193

iﬂ—j‘i A 52 0.94 | 0.053 | 19.859 | *** | 0.077 | 0.843 | 0.941 | 0.941
° 453 0.856 | 0.053 | 17.716 | *** | 0.168
DE=Y 0.824 0.186

2 A5 0.8 | 0.063 | 14.351 | *** | 0.182 0759 | 0907 | 0.875
=% | d=6 0.811 | 0.071 | 14.589 | *** | 0.221
AqR7 0.802 | 0.073 | 14.386 | *** | 0.241
243 0.801 0.219
AnbE | A4S 0.828 | 0.07 | 14.654 | *** | 0.19

4}% 25210 0.838 | 0.076 | 14.883 | *** | 0.214 0.748 0922 | 0.748
2511 0.799 | 0.08 | 14.014 | *** | 0.276

BXAAD, PFEAZZ(AVE) 32 0.870~0.952 H92 veht 0.50]4H9]
S BT, AEAFE(CR) FH2 0.691~0.843 2 HxEo] glo] 7]

= . 7
291 072 HESHL G o Ukt Aoz meld AAHoR ¥F
g4l gge Y

Soggdth E@, ZgRde] MmE =4 A
=3
=

A2 yehg 71EE9l 0.78 20go RN
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AFmgel 7|
=

7Fdoll diste] 10779 €< W
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.2 Ayke [O9 4-4], [E 4-21]3

(571p<0.05, **p<0.01, ***p<0.001)

(2% 4-4] 7)271d AR
(& 4-21] 71271 A2
N

e (A=) A% | sE [ CR | P | R| AR
v FEHA
H1 | 7]9to=F — SRR 015 | 0.067 | 2258 | 0.024| 0.634| A=
H2 | §A9% — EREE 0.187 | 0.075| 2299 | 0.022| 0.634| A=A
H3 | A= — HAllE 0.544 | 0.072 | 7.031 RE 0,634 | AH
H4 | 7|9t —  FEAARAd -0.035 | 0.094 | -039| 0.69 | 0251 | 71z
H5 | fx9% — FEHAATEH 0.242 | 0.107 | 2.183 | 0.029 | 0251 | A=A
He6 | Mgz — FEAAATAEH 0.248 | 0.112 | 2.166 003 | 0251 | A=A
H7 | 719 =F — d =9 0.275 | 0.078 | 3.045| 0.002 | 0.361 | =
H8 | fA9%F — d =9 0.091 | 0.086 | 0.842 04| 0361 71Z
HY | /jdd=F — d =9 -0.122 0.09 | —1.091 | 0275| 0361 | 71Z%
HI10 | 7|8t =F — AULE 3 0.252 | 0.075| 3.134| 0.002| 0553 =
HIl | fA9%F — AHLE F 0.25 | 0.084 2.56 0.01 | 0553 A
Hi12 | A9 — AUTE 3 0.001 | 0.087 | 0.005| 099 | 0553 | 71Z&
H13 | 435 — FHAQTET 0.085 011 | 0802 | 0422 | 0251 712
Hl4 | 9435 — d =9 0421 | 0.092 | 3.937 % | 0361 | A
Hi5 | g485 — AUTE 3 0.336 | 0.088 | 3.546 #xx 0553 | e
1 pl05, ¥F pl01, ¥F¥F pl001 = &
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74 H1-& EF3F A4 0.15 CR.ZE 2.258 pgt <052 §o8&E2 0.05%
of Ztob AR [t Aor yeht AHEI. 7Rt gFo] S
5 FAYTE FAEE Aor EAHEAN 7Hd H2, H32 ®ES A
0.187/0.544 CR%L 2.299/7.031 pzk <052 Fo)&&E2 0.05Hth zof FA
Hog Fogt Aoz ueht AfeEE ot 7bd H4, BFSF A -0.035
C.R.E 0.094 p3t >.05 Fol2tEL2 0.05HT 388 FSAHoR {olstx] &
ot 71Z+E it HS5, H6, H7= ZtZh &3S} A4 0.242/0.248/0.275 C.R.Zk
0.107/0.112/0.078 p#t <052 §ol&E-2 0.05ETt 2o} FAHo= Fogt
Aog Uehd AT fA9F 9 Aol FUtErE A AR
A7t FEEM, Z|Hresko] F7HESE A EYo] e AoR EAH
ek 714 H8, H9& EZESE A4 0.091/-0.122 CRE: 0.086/0.09 pZk
>.052 FogEL 0.05HT FABR FAHOR {oJ5tz] ofof 7|ZE
7Hd H10, H11-2 ®E&E3} Al 0.252/0.25 CRF 0.075/0.084 pgk <052
FojgtE2 0.05HT Zof FAHOR {ojt Aoz yehy A 7]
e 9§ qgo] FUMASE AUE Fo] AEE AoR A HSL
of. H12, H13 23}t A4 0.001/0.085 CRZL 0.001/0.11 pgk >.05 2 <]
B2 0.05ET 20 EAMoz §olstx] ot 71ZEdrh. Hl4, HIS
FZ3} A% 0.421/0.336 CRZE 0.092/0.088 pgt <05 fojgtE2 0.05Kth
ol AR {ot Aoz yrht AT FAgFo] FUIEFE

d =9, AUE Fo] FEHe Adem 24 Hoh
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4.6. mi7laxt A4

B xR A7ndge AAMS 1 4R A F QSS SATECINR,
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QJ, AREE 5F) 7be] GF BANA W) WA AT W AHE B
Hataa shdck. AN @ AR AL [F 4-22]9 2t
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[# 4-23] wiZlast 442y

7 . AHAIHA) | PHATHB) | FAIHA+B) aa
= 2 — — — U
3 ) I R I T
= A4 A5 A5
ks A4l o A -
HI6 | g > g = AE gy | 0035 | 0733 0013 | 035 0.022 | 0821 | 7%
- o
H17 ZJ,E{ > ﬁg > 4 EY | 0275| 0005 | 0.063 | 0.089 0.338 | 0.002 | 712
10 O O
H & A
H18 QE{ %;};J > ZOE 0.252 | 0.012 | 0.051 | 0.093 0.303 | 0.004 | 7]Z
= R T
7] g4 =34
HI9 | gy sz Aesgy | 0242 | 0055 | 0016 | 0215 0.258 | 0.055 | 71z
77 g4 el
H20 g% * g o =9 | 0091 | 0416 | 0079 | 0.032 0.17 | 0.137 | yon
G 2] & Al ARLE I=R=]
T .y 3
H2L D G 2 g 5 2= 0.25| 0.03 | 0.063| 0.032 0313 | 0006 | g
WA 4l s
H22 | i —r Aesgyy | 0248 | 0.076 | 0.046 | 0.486 0.294 | 0.014 | 7]Z
A 4 il
H23 | e = g =9 | -0.122 | 0307 | 0.229 | 0.004 0.107 | 0437 | Gpop
74 Al AUtE il
H24 | G 2 g > oz 0.001 | 0.982 | 0.183 | 0.003 0.183 | 004 | Foy
CMIN=424.004, df=255 , p=.000,
mjARe A3ty | CMIN/DF= 1.663,
RMSEA=.0051, NFI=.920, TLI=.960, CFI=.966

(G p<05, ** pdOl, *** pl001 ool SoIgh

H16, H17, H18, H19oIA Z[RtgolA =84 AFAds, o =, 20t

1t H
E % 9 fFAGFIA F814 AT 1 F=o UH7H&1} BAA9 ¢

ﬁ%ﬂﬂ é;éa}h AR2A S 0.079, p 052 F2%
Het ztop AFOZ w7l ave ooty AR &It pr.05sE FoldE
2 0.05HT} 302 EAHoz §ol5tx] oo} ¢ wifEII}F Qe Aoz
bt H21 A ogollA AntE 3 2t vijas BA20, 1 aite
ARAS 0.063, p 052 FoEL 0.05H Zof mjjans FAXCR
o5t A Gyt pl05E FoFEL 0.05HT Zol 5AHoR {25
bg 28 uijgyrt Qe Ao g yehgth H22 /Ao 304 AT+
A3 b wilas £AZAY, HaTte AEAS 0.046, pr.05E FoEEL
0058t 2B= vi/lavs FAACE FofstA] ¢ron H23 7i4d oA

ru:lm
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A, ZFAHA]
Analysis, TF



[ 4-25] MCFA9] 9t At 7 wxletdd BEXAT(GAIAZRS)

R R N e R P e
W Eiast (unconstrain (measurement weights
model) model)
X 855.076 874.115
=37 X' Aol 19.039
pUi=s X?  z}o]9] P-value 0.454
ch Adf po] 12 (230-218)
X' BAZZEHIAH) 21
H| A oF e Aerrd 4715224
B Eias] (unconstrain (measurement weights
model) model)
X 348.713 358.857
. X? o] 10.144
Pf:g X*  z}o]9] P-value 0.682
=
Adf =}o] 13 (263-250)
X' BEREZHFIo| ) 22
AR | Aeed EA7E AR
B2 Eiast (unconstrain (measurement weights
model) model)
X 430.65 444,585
X2 zfol 13.935
SR | X Aol9) Pvalue 0.378
Adf Z}o] 13 (263-250)
X' BEELgEIAE) 22

A ZES F5ol tigh 72t $& H5d ) Aorrdy} Aormd 1 2t
ol FoA ARATE= Adf Zo]=12(230-218), X* o] X* = 19.039 (
(X (12)=21 X* 7}olAlg REET 2th) o]a, pgt =0.454 ( ).05)1<]
g0l 0.05Et 82 ok o] S7MEAE thEx] gon, d Bd
Adf 2F0]=13(263-250), X* o] X* = 10.144 ( < X* (13)=22 X* 7}o]A
& BxgrEch At o1, pgk =0.682 ( ».05)-G28tE0] 0.05Ht 208
gzl SAZMEA7E w2z gom  AmE 32 Adf Ao
=13(263-250), X* #Fo] X* = 13.935 ( ( X* (13)=22 X* 7}o|AlZ &
ZHEh Zth o], pgt =0.454 ( ».05FJstEo] 0.05HT 227 ot
of 4717t 22 gt wEtA AAHAIFRES 4579 HeE 3 7 T

WeE 573 940 FuEglge Sstdt. £ 2AWS g o

T
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MCFAE 53 &4 5dAol gHEoEz MSEMEAMult Group
Structural Equation Model Analysis, St d&@x Rdl 24)S F3+ 7 &
4 ¥ AR HJAS AASH (A, 2013). B4, AAAAIERER

L zolofl  oigt MSEM EAZATE= [3 4-26]3 2t

[# 4-26] MSEM 24¢] =day} 452 FFAAIFE )

WASFRE | AR SA AR
H 2 Ea= (unconstrain (Structural weights
model) model)
X2 343,751 359.482
X* o] 15.731
34
Y= X*  ZpolQ] P-value 0.675
Jk
Adf o] 19(237-218)
X BETgHFOlAlH) 30
AFRD | Aormd ZAtE AR
W = (unconstrain (Structural weights
model) model)
X2 337.996 353.914
Xt #jol 15.918
%%}Q X* #}o]e] P-value 0.722
Adf 2ol 20(270-250)
X BEZGEIAR) -
H|A| ek gl Aofrd 47t nd
H s Eins (unconstrain (Structural weights
model) model)
X2 373.888 397.317
X z}o] 23.429
i_,;;rg X?  apo]Q] P-value 0.268
Adf zpo] 20(268-248)
X BEEZHFlAE) 31

AAAER G G2l o W) Aokmdst Aotmd 7z

AFARY 3 2PERE FEE ATHIE Adf 2ol=19(237-218), X°

s
N
N,

ofN
B

rE
>

Mg



zto]l X* = 15731 ( »X* (19)=30 X* ZlolAlg H=xzh 2ty olal,
p# =0.675 (£ .05)2&E0] 0.05E 222 = g3t ¢lag 8ls
gom o B9le Adfxto]=20(270-250), X2to] X=15.918 ( »X* (20)=31
X FrolAlyg Ea2gh Hoh Zth o]i, pgk =0.722 ( .05)f4jgEe] 0.055
2 24d 37 g8 gRlsta mpAte g AutE SFof dfgt X
daw BAHO 4dfa1o]=20(268-248), Xpo] X=23.429 ( >X* (20)=31
Bazk Bk Zh o]1, pgk =0.722 (< .05)FojgEo] 0.055

ot 3ng 2d Gt ¢8-S Slstqrt. weba 7B H25, H26, H27L
o] Z %

A5} } gl Aol FEAQ xdaute] oy

H

\

ARl %
< Sloll, AAAIEE R 4ol tHollA Pairwise parameter comparison
o

o
o
Sl A2 Aol 242 AAISAY. 1 A¥= [® 4-27]3% £,

[3 4-27] Pairwise parameter comparison 421}

(AUFE F AAAIEE )

bl_1 b2 1 b3 1 b6_1 b9_1 b1l 1 b13_1
bl_2 0.708 0.281 -2.872 | -0.072 0.741 -0.044 | -1.073
b2_2 0.987 0.589 -2.273 0.182 0.97 0.261 -0.725
b3_2 1.956 1.52 -1.329 0.884 1.727 1.107 0.064
b6_2 1.945 1.442 -1.793 0.749 1.652 0.978 -0.154
b9 2 | -1.169 | -1.521 | -4.835 | -1.375 | -0.658 -1.66 -2.586
b11.2 | 0.623 0.158 -3.314 -0.18 0.668 -0.179 | -1.258
b13_2 | -0.461 | -0.847 | -4.146 -0.89 -0.131 | -1.059 -2.032

AEIE gom, At

=
4% 8% 2% AW ANE S8 THO0S W @
A% 24 ATk ek Bheo2 QSS Sl MEHOIRS(A1F0~38],

T1F4~03]0)1 el sty ZF FERE MCFA  (Multi-Sample
Confirmatoy Factor Analysis, TFHEHTERIQQIRA)E 55 EA Aif=
(% 4-28]3F 2},
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[3 4-28] MCFA9] 9Jgt At 7+ watetdAd EAAvH (w85 E)

WACEEE | AorRd Z4r A Rd
2 i (unconstrain (measurement weights
model) model)
X’ 365.217 381.17
= X o] 15.953
pOR=s X*  ZpolQ] P-value 0.193
A3y :
Adf 2ol 12(230-218)
X EEEZEOIAE) 21
H| A oF R e At d_Z4 72 2
W2 Eigs (unconstrain (measurement weights
model) model)
X 375.94 388.691
X' o] 12.751
sey | X #elel Pvalue 0.467
=
Adf zpo] 13(263-250)
X BEELCIAD) 22
sAetRd | Aernd Z4sleA g
B2 = (unconstrain (measurement weights
model) model)
X’ 508.958 526.94
X 7ol 17.982
SR [ X Aorel P-value 0.208
Adf #3o] 14(298-284)
X REEZEIOIAE) 23

WSS it 1IFA~630H T ATF0~33) e et 7t FT5
A v Aofrdy} Aofrd £ AR Adf 2Fe]=12(230-218),
X* Zpo]l X' = 15.953( < X* (12)=21 X* 7lolAlg ExZHETH 2t} o]
I, pgk =0.193 ( ).05)Fo&Ee] 0.05HH FH8= Hek
22] gor, A BQle Adf 2o]=13(263-250), X* Zo] X* = 12.751 (
X' (13)=22.13 X* 7lolAlg =23tET b o], pgt =0.476 ( .05)
©olgtgo] 0,05ET Az A 7H| £A71EX]7F T2z gon AntE
2o Adf 210]=14(298-284), X*  zpo] X* = 17.982 ( < X* (14)=23.68

i
=~
=
B[\
o

N
N,
ol
i‘;

N
N

g
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X' ZrolAlE REFET AT ola, pgh =0.208 ( >05)%494%ol 0.05%

2 A% 7] 2AAEAS BEA o 7 SEay 24 594
o HHHGSS HellL £ 2ANs Ave] e MCAS 56 27
Fdgdo] FHEGenzZ  MSEMEAMulti Group Structural Equation
Model Analysis, hsHEFERdR24)S Bt 2day 44S HASHIH
(WA, 2013). A, QSS B4 LKFFIALe] g 7 F2WIE MSEM
B4 (B 4-29]9F 2ot

[ 4-29] F4WQAE MSEM 249 28 a7 45 2 (asgolsls

H| A eF e AlFrd ZA7HEA]
e Ea= (unconstrain (Structural weights
model) model)
X* 365.217 390.765
=14 X Al 25.548
A | X' &pele] P-value 0.143
A3t
Adf z}o] 19(237-218)
X' BEEZEHIAF) 30
st | Aernd EAsEAnd
Hap = (unconstrain (Structural weights
model) model)
X’ 370.236 401.524
X Apo] 31.289
:
so | X' Aole] P-value 0.05
Adf z}o] 20(27-250)
X' EEEZEOIAR) 31
wperEd | Aernd EAsEAnd
Hap FE (unconstrain (Structural weights
model) model)
X? 399.39 427.492
X* ztol 28.102
SR X Aol9) povalue 0.107
Adf z}o] 20(268-248)
X' BEECHIAR) 31
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wsghofslapof dight 11T (4~63]01 ) A 1F(0~33])f digt % W
] AlfREN Aofrd FxIFSARY b A H|A|efRE; Aof
_]

mdl pRI7MEARE 7 2EERE FEE AQAR4TE 44 &
=19(237-218), X> o] X* = 25548 ( XX’ (19)=30 X’ 7lo|AF EX
2k o) o]a, pgk =0.143 (€ .05)F22tE0] 0.05E 282 248 &
17 glegs ERlstilen o EY2  4dfAe]=20(270-250), Xzto]
X=31.280 (>X* (20)=31 X* 7lo|Alx ExZZt Hot At o|x, pgt =0.05
(€ .05)89g50] 0.055HTE Zomg =4 gyt 9SS sglsty mpx|jato
2 AUE $£FEo| Ot AT BN A4dfxHo]=20(268-248), XAfo
X=28.102 ( >X* (20)=31 X’ 7}o|AZ Bz H} Zp o
=0.107( .05)G2)5E0] 0.05Et z2r8g x4 gy} gles :?jé}giu}_
waba] 7Hd H28, H30L 7]1Zbs1 H292 Afe wglow Tl HEAC]

dauo] ofi gls 95l Pairwise parameter comparison 3 =

2 ZF Aol BAE AAS Ait FHHEIQ A ARAGet w3l

A= [® 4-3019 2ok

2

e R——)

[
o
=N

[3 4-30] Pairwise parameter comparison 421}
(-53159F T8 2741

bl_1 b2_1 b3_1 b4_1 b7_1 b12_1 bl4_1

bl_2 1.452 -0.742 -1.037 1.4 2.485 | -0.443 -0.537

b2 2 -0.25 -2.236 -2.594 -0.021 1.173 -1.529 -1.705

b3 2 3.71 1.311 1.111 3.305 4.229 1.053 1.073
b4 2 0.574 -0.765 -0.943 0.66 1.472 -0.578 -0.647

b7 2 -0.212 -1.928 -2.211 -0.022 1.039 | -1.408 -1.551
bl12 2 0.6 -1.226 -1.493 0.691 1.726 -0.854 -0.964
bl4 2 0.431 -1.092 -1.307 0.535 1.447 -0.814 -0.905
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ABSTRACT

A Study on the Effect of QSS Innovation Activities
on Corporate Performance for Smart Manufacturing

Innovation in Small and Medium Enterprises

Lee, Sang—Cho

Major in Smart Convergence Consulting
Dept. of Smart Convergence Consulting
The Graduate School

Hansung University

In the turbulent business environment of the U.S.—China trade
conflict and the era of the Corona 19th and 4th Industrial Revolution,
companies applied advanced management innovation methods to
corporate sites. The methods of innovation are as follows: Total Quality
Management (TQM), process system for Just—in—Time (JIT), supply chain
management (SCM), 6 sigma movement, 5S movement, enterprise
resource  planning (ERP), general estimate management (TPM),
benchmarking, knowledge management

Large companies have stabilized by establishing a method of innovation
as a corporate culture based on their financial strength and organizational
power. However, small and medium—sized enterprises failed to establish
themselves as a corporate culture due to lack of on-site understanding

and problem-solving skills. Based on his experience in carrying out
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POSCO QSS innovation activities at the production site, this researcher
started the research to prove that this innovation technique is suitable for
small business sites. This study demonstrated how foundation capacity,
maintenance capacity, and improvement capacity affect business
performance. Independent variables are foundation capacity, maintenance
capacity, and improvement capacity, and parameters are set as innovative
behavior. Subjective financial performance, work immersion, and smart
level are subordinate variables, their presence of products and number of
QSS innovation education participations are controlled, and their impact
on path relationships to these variables is empirically analyzed.

Subject to the research are executives and employees of small and
medium-—sized enterprises nationwide who participated in POSCO QSS
innovation activities, and the data were investigated and analyzed using
the SPSS and AMOS statistics programs. The methods of conducting the
study were based on basic statistical analysis, exploratory factor analysis,
reliability analysis, confirmatory factor analysis, and structural equation
model analysis. Based on the model analysis, multiple regression analysis,
mediated effect, and adjustment effect were demonstrated.

The results of the research analysis are as follows.

First, the foundation capacity, maintenance capacity, and improvement
capacity of QSS innovation activities were shown to have a significant
impact on employees' innovation behavior.

Second, the foundation competency of QSS innovation activities has
been shown to have a significant impact on work immersion and smart
levels.

Third, maintenance of QSS innovation activities has been shown to
have a significant impact on subjective financial performance and smart
levels. Through parameters of innovative behavior, it has been shown that
work immersion is fully mediated and partially mediated at the smart
levels.

Fourth, the improvement capacity of QSS innovation activities has been
shown to have a significant impact on subjective financial performance.

Through parameters of innovative behavior, it has been shown to be fully
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mediated at work immersion and smart levels.

Fifth, it is shown that employees' innovation behaviors have a
significant impact on work immersion and smart levels.

Sixth, it was shown that on work immersion has a significant impact
on the number of times employees participate in education.

Analysis of QSS innovation activities shows that foundation capacity,
maintenance capacity and improvement capacity lead to innovative
behavior for workers working in enterprises. Innovative actions were
shown to have a significant impact on work immersion and smart levels,
and for each activity, performance was shown for each activity.
Foundation capacity, maintenance capacity, and improvement capacity
through innovation behavior have had a mediated effect.

Participation in employee innovation education is an important factor
in employees' immersion in their work, so it is important for CEOs to
invest a lot of resources in poor small and medium-sized enterprises to
create an environment for employees to participate in education.

Based on this research in the future, we hope that research on the
distribution of QSS innovation activities and the direction of QSS
innovation activities suitable for the fourth industrial era will continue to
help improve the difficult business environment of small and

medium-sized enterprises in Korea.

[Keywords] QSS innovation activities, Foundation competency,
Maintainability, Improvement capacity, Innovation behavior. Corporate
performance, Subjective financial performance, Work immersion, Smart

levels.
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