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(1Y 1-1) &= R&D YA GDP diH]

{27t %
35000 - 2,55 - 2.60
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210
15000 2.00
10000 - 1.90
- 1.80
T 1.70
a 1.60
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20218 7|& 7]& BHopd YAt 11 FHstr|aEok & 158
Z o] ExElgion, AW-HAoZHOF 288% (18.2%), ICT-SWEoF

2.84% A(17.9%), oUA-AHY HoF 2.08% ¢U(13.2) &0z ERE ot =
Zhsh|eREES BopdzgE J|A 17.4%(@x 3,5979 9), ZH/5A
11.2%02% 8,0749 ), A71/AA10.1%02% 5,384 ¢), EA9Z 9.6%(2

£ 40989 9) 59 £or FAEAM. ofF Od 1-3) FHIeE

=
HPAFQO2IY), (17 1-4) FPIETEERE APAF02 DT Zo]
Uepic
A" 1-3) FHPed AJAYd | adE 1-49 HplszsErdE A
2H20219) PASH(20214)
HHLE 7,7514.9%) of 5740
R T I,
(P US Y 6,9584.4%) 8 28880(18.2%) RT3 581002.3%) 51842570.7%)
o2 68532.7% o
2713 95620.0%) ‘ 011 78913.1%) SN
" B8 5341(2.1%) 71 43.507017.4%) |
oo, B, | os | Eied )
rigd 1(17.0%) His o S0 P o8 074011.2%)
! Poirts et s L ~ &7'!&1}
" ORI gl / ‘ 25.38410.1%) _
DA, | sasuus B0 2400806%)
AU IAHE S 12l PEAE 19.1010.6%
14963(9.4%) 15485(0.8%) 7IEt 1658546.6%)

Atz KISTEP, 20219 % A7t /EAY ZAFE A H 1A, 2022

Yo A A5 R&DefA
= 24% Y908 88% A4

HA%% Zof R&D FAE F7Fskal e FAolth off (& 1-3) A3
HAeolg woF AF R&D T2 d%3} go] Ui,

(E 1-3) Ag-EAog REof AR R&D FAF dH(HH: & €, %)
T8 20179 | 20189 | 20199 | 20204 | 20214 | &4 | CAGR
ABR&D 19.5 19.7 20.5 24.2 27.4 111.3 | 8.9
AE-BHAR(F | - 1.8 2.1 2.5 2.9 9.3 15.9
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A3t &) (9.1) | (102 | (10.3) | (10.6) | (8.4
HAZ(H5H7& | 1.6 1.7 1.8 2.1 2.4 9.6 o1
EFER) (8.2) (8.6) (8.8) (8.7) (8.8) 8.6) |

ra

2 5AZ BAE AA R&D A4t ABHF 9.8% F7HRal AR
A R&D it iy HF-2 2.7% WelE fAstal Stk 2022E9 K
AA R&DE 79529 Yoz T 29 WYy o]F
3, IO HAGE F HoledA AAY FIE s o Al
AEAE F8 R&DE 6,9919] 92 AAtr] 1759 H(Q2.6%)°] S7Fst
o2 ZgHoA TEst Y it 64009 Yoz EAR A9
36391.5%% AA|stal Qlek. oleje] HIAE oA 4309 A(8.3%), AEd
oA 1149 A(1.6%), =HEAAZFAE 479 A0.7%)4 F2°] R&DE F
st 9tk ol (¥ 1-4) HAEZE &1 R&D EAF @stup go] A
SFATE.
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I
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N
N
_?L
L 2 o

19

(E 1-4) HAEAR 47 R&D 52 BYE: o 9, %)

CAGR
SLEL 20184 | 20199¥ | 20204 | 20219 | 20224 %) (
(0)
AE R&D 196,681 | 205,328 | 242,195 | 274,005 | 297,770 | 10.9
HAEZE R&D | 5,479 5,511 6,170 7,504 7,952 9.8
VaR=] R&D H
°r ol 2.79 2.68 2.55 2.7 2.7
H| 5
Z9 R&D | 4,657 4,669 5,278 6,816 6,991 10.7
St H A4
N 3,618 3,496 4,100 6,362 6,400 15.3
A=z
A9y | 607 749 790 A) 2] A <]
=HAAE | 312 334 334 360 430 8.3
Aoz =
_ 73 36 - - - -
ez
ZANZA | 47 54 54 94 114 24.8
A A A
= ~ ~ ~ ~ e sz
ZHAE
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dut R&D | 822 842 892 688 961 4.0

20229 HAEBAR FQ R&D Hopd it v|Fe OATIE-Te
(39.3%) @A1eF-957171(24.1%) @HETH=7]%(15.4%) @71EHRHeeE, A
B2 5)(10.7%) @AF71MEA4(10.6%) £oltt. 2 R&D dlAto] 2.6%=
371t 7hedl Bos QIS Arde AT AG7IRE A Eof
o] Mt 24.5% S7retaltt. @Al FHT 5W¥ZH2018~2022) AYe
AqAe g A 10.7% F7bstal glom A7z Adat 7|ek(Ehe]
oF, AH|A 5) FokellA 22t 18.2%, 17.9%°] =2
Agt=E-pelo] AL F2U19 5 o] thigh FA o4
A 20210l FA] F7Feklar 2022@= A
WAl gAY, WAl e 5 B A A
1-5) Z 5¥7H2018~2022) 8 R&D Hopd Exp H|EF U o] (1
1-5F8 R&D #oFd Fa HlF, (O™ 1-6)F8 R&D &
(2018~2022)2}F Zo] AASHAT
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.
>

(B 1-5 Z 5¥7H2018~2022) F8 R&D Hopd £} ]
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S

2018 2019 2020 2021 2022 CAGR

B

T8 R&D 4,657 4,669 5,278 6,816 6,991 10.7

1,882 1,983 1,924 2,658 2,746
=R B 9.9
(40.4) | (42.5) | (36.5) | (39.0) | (39.3)

Aerelz] 1353|1248 | 1334 | 1744 | Les4 |
- (29.1) | @267 |53 |56 |41 '

560 | 554 | 770 1083 | 1,075
Aoz s & ’ ’ 13.1
ARE a1 | a4e | as9) | 54

380 502 584 596 742
SRR NES .
I (8.2) (10.8) | (11.1) | (8.7 (10.6) 18.2
71EHGrolok, A | 385 382 666 736 745
& =) (8.3) (8.2) (12.6) (10.8) (10.7)

]
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el
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18 1-5) F8 R&D Hopd Ex | (1™ 1-6) 58 R&D EHopd =X
H|Z(2022) (29 o 9 Z0](2018~2022) (T&9]: o &)

iR oErle AN Age AReE A%, FugE A9, o
A 84, &5 BAAE 2% 29 97 Oe 5 20ag =
A3} ALY AL el 1995ARE 250} g}, 48], 2021de]= 3
2149 g 9% A=A 2 wel Fu AL Sem TAY 97 ARL
22517] 98] wdgon] 10009 9 oAl titm 7% &2 Fad ]
ey Aole o2

LR

=29 48 2 Uetle oQ-8A4(Impact Factor, IF) ¥ EF3H

S HA AJ5FE x4 (Modified Rank—normalized IF, mmlF)7} =7} A ¢

2021 SCI =29 H4 [F= 648402, 20208 =7} AA B 4.79
Z dib]1.3549), EFotH AR AIFEAAL(mmIP)E 67.06 02 L7
B 62.197%(20208)tHH] 1.08¥ =2 S<olct. ot (™ 1-7> 2017
W~20219E =Ul9] SClied o] Hot JFA|et Zol AA|statt,
2021 SCI =29 Ha mmlFE 67.068 02, #7(2017~2020) mmlFo]
B66. 91 HE ¥ FEolth
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g 1-7 20179~20219 % 2] SCl== Ao Hd FFH 2|4

214 Sie| sCH=E 4o B IF: 6.48, mmiF: 67,06

B 6733 6524 B8.95 g0 5708

414 497 434 £50 848
_————-'—--—-—
2017 2018 209 2020 2021

. 7led A4

20219 AGHF o $4EF] HIFS 2.5%2 AF R&D AH| $5E35
0% 1.38%,371% FoAY $455 HIF 1.26%9 Hlastelx 943,
ofel (I¥ 1-8 20219E FU9) $555] Aute] wFw ol A

o}

1d 1-8) 20219: =9 5559 Ao v

UE 9] SE8S| g HIFE: 28.1%, I HIS : 32.4%

Bl 458 2
i L A S
CE 5. — _‘\n_q“ ; B
B - rf"x T __n:"' .
B e ______--.——“"'——_h__-
H.Et— .___,--" T — 30.2% A%
03 i
15.3% - naz
163%
5% - T RE REY HIE
i
207 B 2019 2020 22
B SR | BMAAT TR AR &5 & He AESET 2 O 5§ HiEE sl
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1995G R e 2021E7HA] oJoFE 357, ol@7]|7] 2637, 4= 3247 5
622710 AFAFH EFFS7F 71 sk B§ FHE 5d 1
(2017~2021) & 37719 fJefF el Ak= AEste Aol of 19.02¢
RO BAA AT FE ol ol <IE 1-9)3 o] AAlsHH.

£ =

(O™ 1-9) F 59 7H2017~2021) 2JekE sie] 7]&old Ak A4

S

#2519 ZH17~'21) Z|cH
£ 37719] olkE 2k 190X 29|
2| 71&0/ Zr= Aot

A2k HIE \ ZE ol
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4% Gz sle 5 Ul 4 2
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o}, ofef (1™ 1-10>3} Zo] Jehdt

_16_



23 1-10) 22 9F2 2% YPAE Amet 75

EEY GUE e YHAE Uz 7S

(il 22Y UMl A2) (oo MY Bt HU(17E~214)

WSS T RAL 1= 20

AR AEAE Y B F b= SU(AHICRARY] =l AT ATt
W T EAYIAE A= AE tiH] 5.4%F7Feic) 2021 Aok
AL VA BAE Q1 A2 1ol 274 e TP Hor, o
2 3ol 22102 vepdty of (O™ 1-11> 3 o] HASH3.

(A" 1-11) AoFAF dEAE A2 5 I3
HOUA LA Ee " 24 En e} t
e s Eﬂ' 2013 21 ba 183 7 505
(B 2 e 214 108 208 7 538
20204 268 13 am 10 a11
20214 274 168 221 16 679

20219 oJokE FHYE AMAE 5 J o] okE 49971(59.3%),
Hpo] @ oJoFE 3227 (38.2%), SHFAePHAA 2171(12.5%) «o=2 yehdtt

ofel (1 1-12>3} o] At
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S ¥ 4 Ak(Doiphode & Ghayal, 2022). Altt7t FFAA 7He] AR
Sf7F BESto] A AFo] A"stA] ot AXAATL oJokE el HiRt
Al 85 AEsHA mefst] Esto] AloF AlFe] 5 FHol X EHW
O =2 MAE BT & giA Hoh(Livingston et al, 2020). EIE,
JA] ojeFE Higte]l Y&t 4al, HIFAE Ol A St ol F&Es5HA
27l el COVID-19 ¥H Z7|ol= 2Jefgo] =39t x[9oz Auf
EFEHA ES RS0l AAo] He B XmE 2] FEFrh(Bamakan et

FT 03 Boelwr ZASHE A ohrt,

O
ATl 4G LT v FINAE FAG BAVL ZAAE FF AR

webd, glo) BAE HF] AL dorE BF A Bl gE &
b A7t Wasih ookE g AL welE A 2 B AL pelE @
ge =RF 5 glov ol muAQ TS T Akt 9Fel o
Aohe SRS 193, AAH £4e FY 5 Ak ADE AF AR
S5 BF AL B 5L AGIAL 44 9915 Sustid =gl
2 Rolet.

FFE SAGFS FRAE 290 FIAE AT Aole] A4 uhAA
24 B4 U W AR Ao 18] gt 4 Seg T g
52 Lo waksls B0 A Sis) Wkl i A4, s18lE =
Asta AAsks Seo] TP A4, B2, A8l ¥ AP WSk F
2 Azgolr] Mo FHAF AL Gt FRALS 7199 J1& A

s A&HHe=z Ad E AHe AL 24T 4+ Utk Kang &
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1 ZTZAHl JJEL IStsh= Higko g2 ZSPE|Q T o]
qske < tH(Wernerfelt, 1984).
A S AL e g0l A A9 98 5
qojse, ZAANE HEstel AR, A2

Sor Bad 4 AA|¥H(Hesterly & Barney, 2014), A3k
of w=tA 7lg o] A =i & 4 Qi 17 % A, AZX7BH, 719
= A A, 7 At NEH AR S84SR FATHWernerfelt 1984;
Itam & Roehl, 1991). &3] 2|4 A4tH, B4, EEHE, wolet e AZH
A 7199 aRE 71, A4, A 29 Aol WiAlE £330 A
Alg Zedst oleet £ ZMEE #d AMtEGE ARl HE 2
ol Aog QlAEItHo] 5|, 1997; Eisenhardt & Martin, 2000; Brush et
al., 2001; #A4=, 2019)

fr T
o
rfu
o
i)
22

ol
el
<

O

e -]u
ofl

1o

>

R

o
il

N

EG AL7NEHAAE F1ge] BAstT ik SEF AU S 5
QRYAE 719 o] AR chmv], Qlabd BEA, ARE BIY SO

l‘ o

=

OhE 71ol BEStAY Al ARE Tl 55717 olEo 2 o

Shy AAAE 2 dAS] GE A9 WRe) AT Seojoha

Aol A&5A dHdolzty Bl tk(Barney, 1991; Dierickx & Cool,
1989; Peteraf, 1993; &&=, 2018).
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2016). 7191 M= R&D FAMIE-5 A77HE T, A7), A7
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fare] 1014l g<le] 42 FEEOoH Hekke 57) 5, QIZH[E 57
F=, Sl 3 PR, GRIREE V) FRoR FYHAL. % FHE
4ko] 759872 75.987%= UEH7] mwol SR gt HdAdo] &
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(E 4-3) R&DIF ZHFE] AHmR 47} i R4 ATHE o)
ole)
Cron
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574 Bdo] Hte s g1t AW x* (Chi-Square)”t AAA] 7ol &
A Fetdou X' gholl e o X o Ae B2 ol WHSH
= 7] dizol, x° ol s Atd 54 mdo] RAgtsitta L]
2t o] A#Rter 4 Hdo| AHeshx] odril HEsiA= F Hrh(olA
&, 2018). Bl <" groll ofsf FAgsHY A4 =HASARE dAze 4
ot B 4 7] wWiZel RIEA o Aess o9 AEst] B A9

A7galoF rthe] g, 2018). (G 4-4><F Zo] AAA] 7|E Heel 9L

o] Mg A4t St Wk

(E 4-4) ZHRP AP A%

HIE 24 AAF] 7= o|2H A
, p>0.05
CMIN
! ) (2 =7] W Muthén & Kaplan (1985)
p S
7%1 = —6‘51 ;ﬂ D)
o B2 5| ¥ (CMIN)/ ,
2 c d CMIN/df<3.0 | Mclver & Carmines (1981)
5+
; RMSEA <0.08 Browne & Cudeck (1992)
N SRMR <0.05 Hair et al. (2010)
h o O >0.9 Joreskog & Sorbom (1984)
. AGFI >0.9 Hair et al. (2010)
e PGFI >0.5 Mulaik et al. (1989)
NFI =0.9 Bentler & Bonett (1980)
ZB A3 25 NNFI(TLD | =0.9 Bentler & Bonett (1980)
CFI =09 Bentler (1990)
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(E 4-5) R&DIF W5l e ZHRge) AgT #F AvH@T deole)

5] B Ag = A%
s =4 4t Z-= ojm
Chi-square 117.966 - -
Number of model parameters 38 = =
Number of observations 233 - -
Degrees of freedom 98 = =
ChiSqr/df 1.204 CMIN/df<3.0 29t
RMSEA 0.03 <0.05 Z <t
GFI 0.941 =0.9 2%
AGFI 0.918 =0.9 2 <t
PGFI 0.678 =0.5 2 et
SRMR 0.037 <0.05 2 <t
NFI 0.953 =0.9 2 <t
TLI 0.99 20.9 Z <t
CFI 0.992 =0.9 2%t

R&DAF S350l et A2/ (Reliability) T BFd/d (Validity)= =t
St7] 95l SPSS 272 ARgste] AF L EX(Reliability Analysis)™ B4
QJAEA (Exploratory Factor Analysis)= AA|otth A4 QQlRA Ayt
= (& 4-602F AAZ viet Zo], KMO(Kaiser—Meyer—Olkin) Sk g2
0.863% 0.8 o]/dol™, Bartlett®] %4 AA Axtol et FoE(pa)>
0.00022 FoE(a) 0.01004 SAXCRE FoJots ERlstr. ol=X4

RAEH= 50}71011 At 22 5 HET HEol dFHNeY 1
o

il
2
A 2]

fgrol 10149l adle] 4z FEEOM ke S B, Qe 59
4=, 95715 V) 4%, ARIRDF ) gEoR ANt % rAE
Ato] 734802 73.480%% Viehds] WEe] ZRPR] et ehgAel Hi
8 AZEdee SAY 4 otk Aude AAT 2 Wokmel diw
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T AU A | & e e
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it
Axd gddat= FHSE Hghw
H'?-HE no]’ S -‘*]' .843 .750
AL Fojuty gt} 907
AN BAel o2 BAE 7H9
Z2z7F & ol2ojAH, oAAEO] 811 744
AE5}et,
AN JAF2 eJHol A7|&o]
U A1z]2g wholEole HEo] & 812 727
Halt
ZlEMd ERHEO digh 2&5F =
=71 | e = 854 767 | 840
UHd 582 2asta Aot
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A=A GFFA 2D

2 Q45kT gick, 874 785
B2] 4] st gsEes HY
%T] = e " 835 736
stal ok
R Zldelyt 7Ete] |edd™
S T AFAFe &St 9 846 | 771
ot
R Zidelyt 7Ete] r|&dd™
o B3 Auvzr ans FEsian 829 | 738 | 841
Q.
E Zldely 7o) edd™
o] ZpAte] AAAHQ] Ego] HI 851 | .764
qict.
. 5.8212.2012.01 1.71
- 7 4 5 1
36.413.712.5/10.6
P HEAL
9 |77 92 |92
o s 36.450.1 62.7 | 73.4
coTE 19 9 8 |80

- KMO(Kaiser-Meyer—Olkin) 2} Bartlett®] #2421}

- 2EgA HAA o] KMO(Kaiser-Meyer—Olkin) ZX=0.863

- 2158 (p7h)=0.000
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(E 4-7) R&DHETF Rl gt S4nYe] Ao HF AIHF= HlolE)

it B Ag = A
S 24 At Z-= o
Chi-square 143.33 - -
Number of model parameters 38 = =
Number of observations 241 - -
Degrees of freedom 98 = =
ChiSqr/df 1.463 CMIN/df<3.0 29t
RMSEA 0.044 <0.05 =3t
GFI 0.934 =0.9 2%t
AGFI 0.908 =0.9 =)
PGFI 0.673 =0.5 2 <t
SRMR 0.037 <0.05 2 <t
NFI 0.935 =0.9 Z<t
TLI 0.973 20.9 23t
CFI 0.978 =0.9 2%t
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3ol Twol AFHUES SUT 4 ok AFES AAT 2 AEuS
of tigt Cronbach®] ¥ugl 0.897, FaAHEEE 0.894, ¥H-84 0.902, 7]
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e i== e B2 A=) L= dlolE
A8 AA=9 j I glojE o 450 906
AN R Hagh
Bad AHE g% BAGel 2
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Aqm magAst AE e
T f t sH A 765 747
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WARAS RS AGEA 34 o0 .
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e —r_' j} A AFA}; s T
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U Z7E A et
o 7.5612.021.491.23
A0
™ 4 6 6 1
- 47.2112.619.357.69
7 166 |2 6
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A9l 8 E mHl, Bl AYEALE P |
% jul

(E 4-9) BFAE FAGF Wao] e ZARFe APE AZET

gl o] &)

] B Ay = A
T =4 7= o
Chi-square 133.886 - -
Number of model parameters 38 - -
Number of observations 233 - -
Degrees of freedom 98 - -
ChiSqr/df 1.366 CMIN/df<3.0 2%t
RMSEA 0.04 <0.05 2 <t
GFI 0.932 =0.9 2 et
AGFI 0.906 =09 A%t
PGFI 0.672 20.5 Z<t
SRMR 0.036 <0.05 2 <t
NFI 0.949 =009 2%t
TLI 0.982 =0.9 2 <t
CFI 0.986 =09 29t

sEAtE A" SATF it A= Reliability) ¥ BFgAd (Validity)

2 2RIst7] fJ8ll SPSS 272 Ahgste] 4l=]k EA(Reliability Analysis)®}
g Q ol B A (Exploratory Factor Analysis)2 AAJSHATH &M QolR
A

Q
TE= (E 4-100eF AAIE vEeF o], KMO(Kaiser—Meyer—Olkin) =
0.8540=2 0.8 oJAtolH, Bartlett®] +34 HA ZAxto] thgt {2l
2 0.00022 fol5E(a) 0.01914 FAHLE Folghe Attt
ol2H QRIEAL Susislo] Age BE 4E WG duige] 45T
oy mggol 1014 alel 4z FRAACY FuuE 4] I8
2

o]
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L —

[e XA =]

IR = Y 2 BE AN B, WS 4N gEoR SHY
g}

r

1
2
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e

=
o % FARAR0] 72,7295 72.729%= U] wiel S4%%
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L AL A S HHEEc)
AVSEZ E@- @;
jo 2] 3 Stol 47 265 | 635
Dag gAgAe
o HH_QH 802 | 699
U Z7|E f7 st
e 5.672.231.96 1.76
™ o 0o 9 |7
% 35.413.912.3|11.0
39 (39 |06 |45

o L 35.449.3 61.6|72.7

o =

e 39 |78 |84 |29

- KMO(Kaiser-Meyer—Olkin)%} Bartlett®] 22}

BEFFAH H4E4 9 KMO(Kaiser—Meyer—Olkin) £X=0.854

22HE (p%h)=0.000
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g Mg Evz, 2E9 AYEALE Hesn @ 4107 2
Az os AL oA AAR 7IE FAE WHAZIL glow A
ol 24nge AU Auel s BUE 4 vk
41D 384 A9 o dist SAHRY ] Ad: 45E=
o)

=] Hx Ay = Zﬂ%‘:}
T =4 7= o
Chi-square 138.613 - -
Number of model parameters 38 - -
Number of observations 241 - -
Degrees of freedom 98 - -
ChiSqr/df 1.414 CMIN/df<3.0 A
RMSEA 0.041 <0.05 23t
GFI 0.934 =0.9 23t
AGFI 0.908 =0.9 2%
PGFI 0.673 20.5 3t
SRMR 0.038 <0.05 Zet
NFI 0.935 =0.9 2t
TLI 0.975 =0.9 23t
CFI 0.98 =0.9 23t
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Si1 325 # o]
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AojA Al AEFAE He AS 836 | .752
FAstal ok
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—“]—Lo ] ]’ ]E_ = T }' ] —"]T 788 703
o= dikg wjEsta Q.
LS4y 6.432 | 2.043 | 1.334
o Bt 49.47 | 15.71 | 10.26

4 9 5
- 49.47 | 65.19 | 75.45
cTE 4 3 8
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(E 4-13) 7124 9% "ol diet SAHRFY] Agd= 45 @@= dolH)

it B Ay = A%
T =4 Ax 7% o
Chi-square 63.889 - -
Number of model parameters 29 - -
Number of observations 233 - -
Degrees of freedom 62 = =
ChiSqr/df 1.03 CMIN/df£3.0 29t
RMSEA 0.011 <0.05 23t
GFI 0.959 =0.9 Z<t
AGFI 0.939 =09 A%
PGFI 0.653 20.5 =<t
SRMR 0.026 <0.05 gt
NFI 0.969 =09 29t
TLI 0.999 =0.9 e
CFI 0.999 =09 =R

CEE
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= (E 4-142F AAE vEeE Zo], KMO(Kaiser—Meyer—Olkin) Sk &2
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- 2F94 FHEA 9 KMO([Kaiser-Meyer—Olkin) &X=0.866
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Az os AL oA AAR 7IE FAE WHAZIL glow A
fol 2AnYe AWH Aro] Reksits BHE 4 Ao
(B 4-15 7192497 Haofl dieh SARFY Ak A5(E= HolH)
it B Ag = A
S 24 At Z-= o
Chi-square 91.041 - -
Number of model parameters 29 - -
Number of observations 241 - -
Degrees of freedom 62 = =
ChiSqr/df 1.468 CMIN/df<3.0 29t
RMSEA 0.044 <0.05 Z <t
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AGFI 0.919 20.9 2 <t
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el

it B Ay = A%
T =4 Ax 7= o
Chi-square 195.114 - -
Number of model parameters 39 - -
Number of observations 233 - -
Degrees of freedom 132 = =
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RMSEA 0.045 <0.05 23t
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AelotH <& 4-19)¢F Zth

AR og AL oA AAT 7|E FAE WHAZ|L Jloem AW
o] SARYS FAA 2= Bt wdd 4 dth
CE 4-19) 79495 wgo digt SRl Hde HS(E= dlolH)
=] B Aq = A%
T =4 A3 7| & o
Chi-square 218.925 - -
Number of model parameters 39 - -
Number of observations 241 - -
Degrees of freedom 132 = =
ChiSqr/df 1.659 CMIN/df<3.0 29t
RMSEA 0.052 <0.05 A%t
GFI 0.91 =0.9 2%
AGFI 0.883 =20.9 Z kel
PGFI 0.702 =0.5 29t
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NFI 0.896 >0.9 29t
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CFI 0.955 >0.9 =k
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it B Ay = A%
T =4 A} 7% o
Chi-square 162.917 - -
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Number of observations 233 - -
Degrees of freedom 132 = =
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GFI 0.93 =0.9 2 <t
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Ao Hee Edz, 2 AdEAsE AEsH (\E 4-23)<F 2.
=

A5l QAT 71F £AE WHEAY L Jon FAW
%S

= B Ag = A%
e HA Za = om
Chi-square 173.24 - -
Number of model parameters 39 = =
Number of observations 241 - -
Degrees of freedom 132 = =
ChiSqr/df 1.312 CMIN/df<3.0 2%t
RMSEA 0.036 =0.05 2 <t
GFI 0.929 =0.9 2ot
AGFI 0.908 =0.9 Z ey
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NFI 0.929 =0.9 Zet
TLI 0.979 =0.9 2 <t
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H B Ay = e
T A A 7% o5
Chi-square 43,032 - -
Number of model parameters 21 = =
Number of observations 233 - -
Degrees of freedom 34 = -
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S =4 A3 7| & o
Chi-square 41.109 - -
Number of model parameters 21 = =
Number of observations 241 - -
Degrees of freedom 34 = =
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PGFI 0.599 =0.5 2 et
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WA, A7REe] ApEset ZHusse] YA Jud AR}
o AFEY Lo digt B4 Avte (E 4-28)REE doJE), (E 4-29
(F= dloleD)et 2o A8 SEAEY Y YA AEE SHs= U4
T A=k (internal consistency reliability)«= Z-ZH}st dntgto] 0.6 o]4F
A=l U CR(composite rehab1hty)7} 0.7 o]AtolH SR QI mosich H
of W=H, HE 9] ZEHpot gt gro] 0.6 oliol, CR 4to]
0.7 olAdS ;_.?_1@ —’F S{l . o2 Q5] Wy 43 Aot FHREQ
AFHYEE BE 24 Ws5e) oln A7} 07 olgoln], 24 W
Aot AVEZE 242 0.5 O]’S*O]Efr: 2E A1 HLo HEFeig et Y
27 wgo QRS Ssdth GEFAAE W VI 5 ugely o
T W T gEaAAdo] gtk moHEoE (B 4-28) (3 dlolE]), (&
4-29> (F= dlole)ollA Fx RE] thF3Ad4d H7t2 VIEZE 25 5 mjgt
o yegenz 2 A7 RE A7 W4 7k dEA4el gee o
A% 4 9k
(E 4-28) AFndo] Awseet Az gt AlEeet AFETE F
7t AR dlolH)
% & | Compos | Compos
o o 2 A | A .tuei‘t“e AVE
AT | SATE A (Inner | reliabilit | reliabilit 505
Z>0.7 VIF)1~ |y y ’
5 (rtho_a) | (rho_c)
Aok ] 0.855 2.648
AoFr2 0.88 2.983
Eafsl g ZoFe3 0.849 2.459 0.911 0.933 0.737
AoFr 4 0.861 2.498
AeFre 5 0.848 2.546
IgEEl 0.877 3.004
1= H]&2 0.87 2.819
olginlg | AHH|E3 0.868 2.946 0.918 0.938 0.751
ol H]-&4 0.866 2.665
ol H|-&5 0.854 2.817
I s ey 0.875  ]2.199
+571% 512720 0.864 | 2111 0.858 | 0.911 0.774
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5t571%53 0.901 2.361
oz g e | SFLFEEL | 0.894 2.212
T -7 a ==
o QR 2IE) | 0.864 2.02 0.855 0.91 0.771
=75 RWHEE3 | (0.876 2.053
A5 W5H 0.862 2.364
| ARWF 0.859 2.454
% T umen 0377 259 0.9 0.928 0.764
AH 73 0.899 3.434
TEAEEEL | 0.853 2.274
TEANE | FEAEEE2 | 0.881 2.687
e Taqza9s 0863 | 250 |87 09260 10759
TEAEEE4 | 0.887 3.018
7| A5 1 0.887 3.008
Z7IAE | 719718Hs2 0.87 2.478
= A7g=s 0873 | 2417 | 0003|0931 1072
7| A7 54 0.885 2.999
541 0.868 2.671
H}I-o A
Hh-S-A {Pé ;C;é 822? ;;‘8; 0.899 0.928 0.763
v-5-4d4 0.881 2.493
S5k 0.845 2.281
i} E5loigf) 0.869 2.522
St %g;% 085 2989 0.888 0.922 0.746
4 0.89 2.69
il A 0.897 2.542
FAdE 0.9 2.417 0.876 0.923 0.8
FA =3 0.887 2.237
AZFA AT | 0.864 3.029
HAZFA G2 | 0.869 2.948
A 43 | 0.845 2.516
HAZFA G4 | 0.871 3.093 0.928 0.943 0.734
AFA P E 45 | 0.85 2.766
A6 | 0.842 2.468
Ax/fEsE1 | 0.839 2.413
AxfEsE2 | 0.843 2.53
AL ES23 | 0.848 2.765
AAEr=E4 | 0834 | 2.605 | 0017|0935 10.706
A5 | 0.828 2.593
A6 | 0.851 2.637
ZeEH5E1l | 0.791 2.405
71EE24522 | 0.804 2.111
71e&A593 | 0.834 2.859 0.911 0.931 0.691
ZleEH5e4 | 0.861 3.011
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7154595 | 0.841 2.428
71E545386 | 0.855 2.598
7= AAAT | 0.798 2.089
PR Z1&SAAA2 | 0.841 2.591
7134 [ 71294443 [0.847 | 2.759
A NSENAAL [ 0.843 | 2.63 0.913 10932 ) 0.694
7= AAAS5 | 0.838 2.398
718 AAIA6 | 0.831 2.287
A&2HsE 1 0.844 2.505
- AEsHsE2 0.864 2.866
AlE s | AEs5E3 0.846 2.538
= AZaf=a4 0843 | 2661 | 0021 0938 0717
AE3Hs5 0.861 3.009
A &eHs26 0.822 2.353
AirebsEl 0.868 2.99
- AAeHsE2 0.883 3.351
At sts | gatsbsE3 0.862 2.82
2 wer=ea 0871|2978 | 003 | 0948 10751
AatehsEls 0.861 2.923
4tebsE6 0.854 3.019
nHAg 531 0.876 3.224
. A Y532 0.848 2.679
HA R s | nA" 5 E3 0.83 2.584
= TPAESE4 | 0.86 2861 | 0924 094 10724
A g5 25 0.843 2.77
A" 526 0.846 2.541
A4 T 0.868 2.812
A3 72 0.859 2.636
A | A3 0.865 2.45 0.922 0.938 0.751
AHF/d 7+ 0.879 2.775
A S5 0.861 2.612
H A 743 7H 0.84 2.292
H) A = A H| A 543 7F2 0.872 2.633
7 v A 244 73 0.853 2.434 0.906 0.928 0.722
H| A 743 7+ 0.828 2.269
H| 2 FA 5 0.855 2.581
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H 4-20) @7RAY AFALeL ZHWUS] et ARz} WFHIE
7 AnHER dolH)

% & | Compos | Compos
- ) )
_ S et L L DV
A LEH S Z4H 2 (Inner | reliabilit | reliabilit 50.5
2%0.7 | VIE)1~ |y y '
5 (tho_a) | (tho_¢)
HoFr 1 0.851 2.347
HoFr2 0.832 2.158
ok HOFE3 0.828 2.282 0.892 0.919 0.695
ok 4 0.854 2.433
k5 0.803 2.051
NEEIES 0.812 2.146
o1& H]-82 0.874 2.715
olglH]& ol H]-&3 0.861 2.567 0.91 0.931 0.729
o1HH|-&4 0.867 2.645
HELIES 0.855 2.423
H57]%51 0.873 2.016
575 o715 0.868 2.047 0.842 0.904 0.758
517153 0.87 1.904
QIR wFEF1 | 0.88 2.039
=

JQRUIFET | R ILFEF2 | 0.865 1.928 0.842 0.904 0.759
QETEIESZ | ().869 2.013

AH W3H 0.847 2.262
_ A H W3 0.875 2.553
;(_] 73] o] gl . .
SREBmA, A o3 0853 3110 0.884 0.919 0.738
AHW5H 0.862 2.216
TEAFEEHEL | 0.853 2.246
_ FAEEHE2 | 0.869 2.388
51___—1/\ N | =] = 9 . .
T aFAMEE ToA=a93 0863 > 344 0.882 0.918 0.736
ZAEEE4 | 0.847 2.111
71 A47HEE 1 0.881 2.491
~ 7147+ eHE2 0.866 2.375
A 715
71972 FCEE X 083 1956 0.88 0.916 0.733
71 A7HEE4 0.846 2.137
RS- A ] 0.792 1.851
EIsp) 0.863 2.315
H Q./l—] 1O O . .
-S4 }0% 0.809 1775 0.852 0.898 0.687
Hh-S-A4 0.849 2.019
S 0.837 2.022
EslodaE
5o =g10]ap) 0.831 2018 0.856 0.902 0.696
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FeE3 0.822 1.796
Fe 4 0.847 2.01
FAAHF 0.803 1.578
A= F A2 0.871 1.759 0.798 0.876 0.701
FAq=H3 0.837 1.649
HZFA g1 | 0.805 2.157
A 42 | 0.783 1.914
A=A H43 | 0.803 2.
ek g4 @%@3;;}4 0834 2232 0.901 |0.923 |0.666
AEFA 245 | 0.821 2.21
A2 E4d6 | 0.847 2.476
AL | 0.762 1.777
ALNESE2 | 0.796 2.029
= AL SE3 | 0.794 1.955
LA %_UE;}% 240773 1807 0.868 0.901 0.603
AN EE5 | 0.776 1.798
AN EE6 | 0.755 1.731
JE&EH5E81 | 0.674 1.5
7154532 | 0.765 1.739
P 71e=25E3 i .
NezA5Y 7}2;@%4 ; 8‘783 };gg 0853 | 0889 |0.571
7E&EX5385 | 0.773 1.777
714596 | 0.764 1.837
7194441 | 0.801 2.189
7N&FAAA2 | 0.815 2.281
53 Al 719 AAA3 | 0.794 2.061
7)1 A A =@ ARAL 0808 5003 0.892 0.917 0.648
7= XAAS5 | 0.798 1.979
7|1 AAA6 | 0.812 2.053
A&+l 0.814 2.086
A=3HsE2 0.811 2.16
S AZ35H533 777 ;
A=ZsHs9 Z}Ej}%’_é T 8.83 %22411 0.895 | 0919 | 0.654
A EZ35Hs35 0.813 2.097
AEsHsE6 0.807 2.053
atehbsEl 0.784 1.934
ABAres =2 0.784 1.881
v A ArSHS23 i )
PR *ZW;}}%%M sl —oss 0908|062
AAeksE5 0.802 2.005
ABAreHs 26 0.764 1.761
A g 531 0.832 2.338
A58 | A" sE2 0.835 2.308 0.907 0.927 0.68
A g 533 0.82 2.194
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A g 524 0.846 2.443
ol 525 0.792 1.979
o} & ‘a 26 0.822 2.16

A3 7 0.78 1.832
A 2 0.826 2.048
A543 7t A3 743 0.809 1.86 0.881 0.904 0.653
2 A T4 0.851 2.192
R ) 0.773 1.892

H| 274 7+ 0.801 1.818

H| 2| A3 742 0.828 1.973

H| 2| 57/ 3t} H] 2 A 37}3 0.784 1.862 0.871 0.901 0.647
|
|

H| 2| 74 744 0.784 1.898
H| 2 2 A 375 0.823 1.956

ofojx], AFHHOl W4 I+ WEEIYEE Fornell-Larcker 7]
HTMT H]-&(Heterotrait—-Monotrait ratio)& &-8dto] Hriet & Qi
Fornell-Larcker 7|52 d7t ¥4 7F AWAA7F AVE AR 22 o
g W4 2he] fEEo] Qltky waRith Xolli= Fornell-Larcker 71 o
Al HTMT H]&e] @851, o] Hl&o] 0.85(52 0.90) witold et
w7} 9ok Eoh(Hair, et al, 2017; 41733, 2018).
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al &
B 5 8 5 6 3 8 7 7 8
5 [0.44|0.34]0.35/0.44[0.46|0.41|0.46 | 0.48 | 0.37 | 0.36 | 0.89
odgF |1 4 4 3 6 7 6 7 5 9 5
o125 [0.52]0.52|0.43[0.48 ] 0.59 0.4410.56 0.44
0.46 0.47 0.49

HE | 6 3 5 1 4 8 3 5
A E[0.460.360.38]0.53]0.42]0.38]0.53]0.44]0.40]0.48]0.36 }
A |3 2 4 5 6 8 1 3 7 2 5 7

0.52 0.53]0.38|0.45| 0.54 0.48 | 0.46 | 0.50 0. 0.

0.48 | 0.45 0.52

2 6 3 9 8 6 9 6 6 7

0.60 | 0.39 | 0.44 | 0.49]0.54 | 0.41 | 0.43|0.48|0.46 | 0.44 | 0.41 | 0. 0. 0. 0.87

4 8 1 4 1 1 1 3 1 1 8 7 6 2 4
ﬂz 0.55| o | 0.47]0.45]0.51]0.46|0.53|0.52 | 0.48 | 0.43 | 0.48 | 0. 0. 0. 0.41 | 0.84
B‘ ° 1 : 3 2 2 4 9 7 9 8 9 5 9 6 8 7
HoF|0.56]0.48 [ 0.39 | 0.40 | 0.37 o4s | 0-37]0.5310.4210.360.36 | 0. 0. 0. 0.49 | 0.48 | 0.85
= 1 7 7 4 4 : 5 7 2 7 2 8 3 3 8 5 9
=38 [0.500.41[0.540.50|0.44 [0.52]0.4310.49[0.40|0.47 ] 0.46 | 0. 0. 0. 0.55 | 0.48 | 0.50 | 0.86
A | 5 4 1 7 2 8 3 3 1 8 4 8 7 4 7 2 7 4
a4 0.49]0.41]0.29/0.37]0.37]0.38]0.43|0.46 | 0.47 | 0.33 0 | O 0. 0. 0.38]0.43]0.48 | 0.38
% |5 1 8 4 9 2 7 4 8 6 ) 8 4 8 7 4 3 6
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e 7 8 6 7 1 1 1 7 4 1
5 d[0.28[0.23/0.32/0.31/0.38[0.28/0.42]0.360.190.330.83
gF |5 9 1 6 4 2 2 1 2 1 7
912 0.34]0.19]0.31]0.29]0.26]0.21 028 0.32]0.21]0.33]0.41]0.85
HE | 9 3 7 8 7 6 : 7 1 7 6 4
A= ]0.20]0.22]0.41]0.270.23]0.34|0.30|0.24 0.25 0.36 | 0.80
0.3 0.3
Ax | 3 3 3 8 9 7 3 3 7 2 8
A 2
0.20 ] 0.42 [ 0.36 | 0.17 | 0.33 | 0.31 [ 0.37 | 0.14 | 0.26 | 0.31 | 0.22 | 0.26 | 0.81
2 2 | 0.38
5 6 4 6 3 4 9 7 1 1 8 4 6
o4
I 034 0.21]0.2810.33]0.25]0.240.30|0.24 | 0.08]0.33|0.34]0.31|0.19 | 0.44 | 0.85
wg | 7 2 5 2 6 3 3 2 3 2 7 2 3 9
Z ax
j“ 0.28 | 0.24 | 0.31 0.35]0.230.40|0.34 | 0.30 | 0.29 0.29 1 0.31]0.18 | 0.16 | 0.80
g 5 0.37 0.31
I 4 9 8 5 1 3 5 5 7 1 4 2 3 9
A oF|0.33]0.20 035 | 026 0.2810.25]0.20]0.30 | 0.200.31]0.30]0.39]0.220.28]0.17 | 0.20 | 0.83
= 2 6 : : 2 4 2 5 6 2 4 7 9 3 4 8 4
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021 | 0.32 0.24
og=F | 8 9 9 9 3 8 7 2 8 5 3 9 7 9
82 10.22]0.11]0.34]0.16 | 0.280.21 | 0.24 | 0.26 | 0.18 | 0.23 | 0.36 | 0.21 | 0.27 | 0.25 | 0.29 | 0.27 | 0.25
% |2 5 6 7 1 4 1 1 8 9 2 6 3 2 8 3 2
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Z 3T
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JAATERe e AT | ABATRSe] HADTHS] o
weol AdA 9

elU =
(f;); ] effect or impact), & A | £ 0.02 : F2 §337]
THeS0l WA d7Hee] | £ 015 1 F3F 2]
R® Zol 7495t Ax £ 035 : 2 anay]
FxRdo] EX YA HS
} _ B} 3
52 A | FrRE o5 - 5
230 =3 HAPAPES 7HA 2
A Q) (predictive power) & S)\ £> i s Hl

ol AAA et ol AL RE YA Fxo ME W A= =gl
A FA R 2 0ol FHof R® 32 1otk ZAHASFR® ) digt H7 2
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(B 4-35 R&DEE, 7ledAdg®, ZIerdetdyd 72rde] 2HA+
(R* Dol digt B7} AxH@Ek= dlolH)

TB R-square R-square adjusted
A 0.319 0.316
71e5235E 0.352 0.349
ZledAAA 0.259 0.255
&2t 0.35 0.347
MAreHsE 0.417 0.415
A g 53 0.332 0.329

B 4-35)9F AAE viet o], FxmEo|x o]l AAALo ATA
AHHEH, R&DAFo] A= izt 498 R* 2 31.9%, 7=
Zo| it AgE R® 2 352%, 71&dAAAC gt AgE R’
5.9%, AEsFsgol digh A8 R* 2 35 s
R* & 41.7%, utA"ds2 el gt 492 R® 2 33.2%% YUetl ot {9
SHA gl

=
1
[}

[\

(E 4-36) R&DET, 794, ZleAdetdsd 2299 244
(R* ol thgt F7F AyHS= dHolH)

T& R-square R-square adjusted
A+ 0.087 0.083
715459 0.07 0.066
71& S A A 0.214 0.211
A&+ 0.141 0.137
it 0.19 0.186
A H 5 0.162 0.159

(E 4-36)¢ AATE viep Zo], FxrEoA o] AAGA 4] ArAE
AmEH, R&DYFe] A77/idso] vt 488 R 2 8.7%, 7|&54%
o tigt A9E R® 2 7.0%, 7I&d4AAl et 458 R® 2 21.4%,



AEshsgol et 498 R® 2 14.1%, A4ss2o] digt 498 R® &
19.0%, utAR 5ol it A48 R* 2 16.2%% YEPHI ot fostA Y
gkt

A, WA et Q- AHSF0] A F3FH (relative effect)
= B7koke 71 an=r] £ oof o Bt 7534% HE 4-37) (&= dlo]
), (& 4-38) (5= Hlo|=)e} 2t

(E 4-37y R&DOF, 71&8AE J|aAstele prrde] g
(F ol et W7 ATHE ole)

I8 f-square
R&DAF -) A7 0.469
R&DIF -) 71&5254 0.542
R&DAE - 71&8 447 0.349
R&DAF -) AEsHsd 0.538
R&DF - AAtahse 0.716
R&DF - vlAPS5E 0.496

HE 4-37)°F AT viel o), 24 23] ofshH R&DHFo] AN
o] digt aR37(F )= 0469, 7I&FH5H] diet a3 )=
0.542, 71&q0AqA ] gt a7 )= 0.349, A3l izt an
271(F ) 0.538, AAtssdol dizt ax=a7|(F )= 0.716, wHAIL 5=l
gt a7 )= 0.496=2 ekt

(E 4-38) R&DEF, 79, ZleAdstdd 220 ava|
(f Dol diet B7F A3HE= Hlol=)

I8 f-square
R&DAF -) A5 0.095
R&DAF - 7&%45 0.075
R&DAE - 718447 0.273
R&DF -) AEsHsd 0.164
R&DAF -) BAatehs] 0.234
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R&DHF - A" 5H 0.194

(E 4-38)9F AT wpet Zo), £4 Aite] o5t R&DYFo] A7
e gt anariE )= 0.095, 7lex 4%@.011 gt a7 )=
0.075, 7I&SdAA] Wt aHa7(f )= 0.273, AFsFsol digh axt
A7 )e 0.164, istee] it fxiﬂrﬂﬂ(ﬁ )= 0.234, wpAIg 5ol
gt &7 )= 0.1942 Hepe

npAEre g, FErEd A SATHLTE B WALl telf 71
= 58 AREWQ ol diFt F7F Ae (E 4-39 @ HolH), (&
4-40>(F= Hlolg)et 2ot ol flsiA 2 AFellA= PLSpredict/CVPAT

2 sFstset.

® 4-39) R&DOF, 71&H, JeAdseld rxrdel o4 4
Q" el T H7E AR FolE)

Q" predict RMSE MAE
A+ EE 0.312 0.837 0.614
71&5A 59 0.346 0.815 0.626
71 A A A 0.249 0.873 0.643
AE2Hs4 0.342 0.818 0.589
AYitets e 0.412 0.775 0.547
A" 5 0.322 0.832 0.602

(E 4-39¢t AAG Hiel Zo], 24 At %Fﬁ WM%L%#OL Sl
FAEsEel izt Q° o] 0312, 71&%4% =
AAA ] gt Q* o] 0.249, AESHs
gk Q° o] 0.412, wiAF el it Q° o] 0.3222 UrEH%SD% O]’C 0X
o} 2 golEg ATHSLe R&DYHS YHATHS dApdse,
5459, 7144, AFsted, BitssE, nA" sl el 4
x _

g
4 AL AT ok wed 4
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(E 4-40> R&DYE, 7|&g49s, 7IeAdetelsr T2 Rd9 54 A
Q" el it B7F AIHE= HlolH)
Q" predict RMSE MAE
ATt EE 0.075 0.974 0.786
71545 0.055 0.984 0.774
71& A A 0.202 0.908 0.649
AE3HsE 0.128 0.948 0.663
AyAtets = 0.178 0.916 0.658
oA Y52 0.15 0.936 0.671
CE 4-40)°F AAE HRe} Zol, 24 Aife] oJstH WAATHSRl ¢
TS gt Q* o] 0.075, 7I&FH el thet Q° o] 0.055, 7|«
AAA ] Ag Q° o] 0.202, AlEsFs= el et Q° o] 0.128, 4tztsg
gt Q° o] 0.178, ntAIF 5ol gk Q° ©] 0.152 UERen o= 0Et}
& WolBER AT HSTY R&D IS WAATHS A5, 7
59, s E dis] 54

ZA%e, A EHAAA, B, Y5}
% T

H)

Zl2xdo| gigt 7bd AS 0 OHF 1-D~OHE 2-3)

2 AFoA AAI 7|E JHde] ditt AF B (A" 4-15), &
4-41>2F ot 7HEAZEE 904 Smart PLS T2 13- o] &35 HEAED

W AE Setlr,
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(A9 4-15) R&DAH, 71e9A9%, 7IeAdety
A4 @ dlelH)

ot
of,
o
o
r (o]
1o
re
-
N
i)

0.565 (0.000)

=
0.593 (0.000)
0.821 (0.000)

0.509 (0.000
(0:000) L
0.753
0.868 (0.000)

0.722 (0.000) R&D < =k 0.592 (0.000)

0.625 (0.000) 0.646 (0.000)

0.576 (0.000) AEF5H

(E 4-41) R&DY, 7]



7H4 AR = o flm X e TZF Pz} A
t 3 A% i 2 ¥4y a0 A7}
R&DAF -) < ]
H1-1 0.565 | 0.567 |0.059 | 9538 |0.000 | e
TS
R&DYEHE - 7] §
H1-2 _ 0.593 | 0.594 |0.049 | 12.133  0.000 | =
£54%59
H1-3 R&DAZ = 7] 0.509 | 0.512 |0.062 | 8242 |0.000 | e
%8447 ' ' ' ' : i
R&DYZF - =%
H2-1 | . .° > A 0.592 |0.593 |0.061 | 9774 | 0.000 | e
Zo1-
R&DYZE -> A
H2-2 | . '° > 0.646 | 0.648 | 0.052 | 12.427 | 0.000 | =
Aros
R&DSHF -> #f )
H2-3 3 0.576 | 0.578 |0.056 | 10.222 | 0.000 | e
;q]%'?)‘ﬁ

(3) R&DAF, 7|&dNGY, &t dsted 9Fag ATtae 44 2n

o @3 Hole)
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ATAESHA F(+)e] FFe mE AoltFEhe UMd 1-DE HIT Z
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A, R&DIAZFR&DHSFE, R&DIFHE, 5715, FiF
_"

12wy B

e

AESHsel A(He] GFe M Folkek GH 2-1>e AFT 2t
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EREEERE
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AE3HeE2 Fokd 5 USS Yulshs AR AT 4 ok
oA, R&DAZFHR&DFFE, R&DAFHE, s57]6, AFu7e8E)

2 s Z(+)9] 9FE vE Aot =

7, R&DHo] atstsdol nx]= el gt

12.427, pFFS 0.0002.2 yeltyl o] 7Hde =it o]2g B4 Axt
AF714e] R&DAF] AL7t woldas g 719E9 71eAtdst
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oo arssee Rold 4 9leg oulshe Zo: SAT 4 k.
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SRS Fe] GEe v

— A oyt (U 2-3)2 HES Z
1}, R&DYEFo] nAIg 5ol 2= JFel it FA2A4¢= 0.576, 72
10.222, p#t> 0.00022 ety o] 7Hd2 A= Qe ol2e 24 Axt
£ Aol R&DIAHO Furt wotdss g 71959 7IeAtdsty
ol A FE2 =obd & U uohs Ao AT 4 St
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4-42>9F Ztt, 7PdAZS YA Smart PLS Z2 13- o] &5 HEAE

B 4% s,

(1% 4-16) R&DAE, 71&8 e, 71 &Aeistels daacle] a7

ol

A &= dolH)

0.599

0.294 (0.000)

A=
0.264 (0.000)
0.774 (0.000)

0.463 (0.000) Nea A4
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0.403 (0.000) HES=E

oA E Y

- 224 -



(B 4-42) R&DIF, 7199, 7IeAdetqd g8l d+7Hde

AR AIHF= HlolE)

S| | B= i e B St A
7 = .LLL_
I 32 A% g 2 T P3k A3t
R&DE= -) o _
H1-1 0.294 |0.302 | 0.063 |4.681 |0.000 | ==
T
R&DY=F -) 7] §
H1-2 | 0.264 | 0.275 | 0.069 |3.831 |0.001 | =
A5
R&DYZHF - 7] i}
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= AA A
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R&DY%H -> A
H2-2 ; 0.436 | 0.44 0.065 | 6.686 | 0.000 | =4
A
R&DY% -> nf )
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A5

(5) R&DIF, 7|SHAAY, 71&Ada T 9Fae] d7Hae A7

Aol sjd(F= Hlol=)
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PLS-SEMel A Fxmde] BrAS a4 ARASR ), an=r|E )
93 dEH ARAQ ) LEdor Btk AurAel Frude] Hojer
48712 (L 4-43)9F P,

(& 4-43) FxEE] Brlgl 587)%

RS om] =7 &
a4 A A 5| QA7 WS 2AA _

R* Zre Qolx o R® ke 1
R*) FR* )l 7ot = & - A &

PPLFEF BT SHLT | APATER] AT AR of
wel Aeja Ggelaive | B

sl
(ﬂfﬁ; d effect or impact), & &A4A | £ 0.02 : F2 51137]
FHZIEo] YA Aol | £ 015 : &I 5737
R® Ztol 7]oste A F 035 : 2 837
Fxrdoe] B4 UdHao
o H

x4 A FxEdel g9

? : =2 AJIAL 1
A Q) (predictive power) Ik Q20 = ASH HEES 7

[o) e
%=1

Q* <0 : =7 AHgHA o]

A, F2EE 455 Frksh] s 7 A AMgEs mE=RE R
ol AAASEL st AL HE U Fx AE U A5 =
A F4a R 2 0013 FHdf R 2 lojoh. ZAAS+R" ) oigh H7}
V= (B 4-44) (FF= HlolE]), (& 4-45) (5= HloE)et &t

G 4-44) FFAE FAGE, A&, NeAgstdY T2
AASR )l oS B AnHE HlolH)
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A+ 0.349 0.347
71&58 59 0.271 0.268
7| AA A 0.333 0.33
AEsse 0.362 0.36
Y4rstsd 0.402 0.4
nHA |52 0.403 0.4

i

0|

B 4-44)9F AARE vpel o], FxRmEo]|A 9] 7“474144 A
AHHEH, R&DATFo] A7l gt
oo gt dge R® 2 27.1%, 71%9%@%1741011 gt Ay
33.3%, AEsHsEel tigt A% R 2 36.2%, YitsksZel gt A
2 40.2%, vHA" s et 492 R 2 40.3%5 UErHL o
SHA| yghtt,

e
o @ rjo 2
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Jo of

B 4-45) FFANE FHY
AAFR )l e B ARGEF dlole)

et R-square R-square adjusted
A+ 0.05 0.046
71eE£458 0.115 0.112
71 A A 0.208 0.204
AEsse 0.146 0.143
it 0.224 0.221
oA 9452 0.169 0.166
B 4-45)0F AAGE Hiep o], FxHEPA S AAYALL] AFARE
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(19 4-23) MICOM®S] Ax}

tep 1: —
S ep No No measurement invariance:
Conﬂgural The composite does not exist in all groups;

invariaﬂce? the multigroup analysis s not meaningful.
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e No No measurement invariance:
Comp{]SItFOn al The composite is formed differently across groups;

i 4 the multigroup analysis is not meaningful.
invariance?

No Partial measurement invariance:
Step 3 The standardized coefficients of the structural model
i can be compared across groups
Equal mean values
and variances? Yes Full measurement invariance:
The data of the different groups can be pooled,
(&4 Henseler et al., 2016; p412).
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ABSTRACT

A study on the impact of technological innovation capabilities
and technology commercialization capabilities of the
pharmaceutical industry on corporate performance

—Focusing on comparison between Korea and China—

Wang, Hong—Jun
Major in Service Operations Management
Dept. of Business Administration

The Graduate School

Hansung University

The biopharmaceutical industry is considered one of the most
valuable investment sectors in several countries, including South Korea
and China. This industry is closely related to public health and plays a
significant role in national economic development as a future growth
engine. Particularly, the impact of COVID-19 has brought even greater
attention to the biopharmaceutical industry.

South Korea is currently formulating the "Third Basic Plan for the
Promotion of Healthcare Technology (2023-2027)." The vision is to
realize a healthy Healthcare 4.0 era for all citizens, with goals including
the enhancement of healthcare technology, the establishment of a response

system within 100 days during health security crises, and the expansion
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of bio—health exports. Key strategic initiatives include investing in
healthcare technologies that protect the lives and health of citizens,
establishing health security to prepare for future risks, fostering new
bio—health industries, and creating an R&D ecosystem that promotes
innovation. Specifically, efforts will be made to address essential medical
needs and major diseases that threaten citizens' lives, enhance
cost—effective patient—centered healthcare technologies, and invest in
promoting public health. Proactive infectious disease and disaster response
systems will be established through the development of vaccines and
treatments, and an innovative R&D framework. By leveraging data and
Al, strengthening global new drug development competitiveness, activating
advanced regenerative medicine, enhancing competitiveness in advanced
convergence medical devices, and conducting research and development in
Korean, dermatological, and dental health technologies, the aim is to
foster new industries that will propel the country to a leading position in
bio—health. Additionally, efforts will be made to invigorate the healthcare
R&D innovation ecosystem by strengthening hospital research capabilities,
supporting commercialization promotion, creating a private sector—led
innovation environment, and nurturing key specialized personnel.

In China, the National Development and Reform Commission, in its
"14th Five—Year Plan and 2035 Vision Goals" released in 2021, clearly
expressed its intent to accelerate development in fields such as
biopharmaceuticals, biomaterials, bio—agriculture, and bio—energy, with a
particular emphasis on the importance of the biopharmaceutical industry.
Due to the rapid paradigm shifts in industries like the Fourth Industrial
Revolution, small and medium-sized manufacturing enterprises and
venture companies face an increasingly competitive environment, making
market adaptability even more critical for their survival and sustainable

growth. Therefore, it is important to understand the impact of R&D
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capabilities, supply chain dynamic capabilities, and internal organizational
capabilities on corporate performance from a resource—based perspective,
as well as the roles of innovative technology capabilities and technology
commercialization capabilities in these relationships.

This study aims to verify the direct and indirect impacts of notable
factors in the pharmaceutical industry, including R&D capabilities, supply
chain  dynamic  capabilities, corporate  organizational capabilities,
technological innovation capabilities, and technology commercialization
capabilities on corporate performance. The focus is on technological
innovation capabilities, technology commercialization capabilities, and
technological transformation in the South Korean and Chinese regions.
Surveys were conducted with pharmaceutical and bio enterprises, resulting
in the collection of 233 wvalid responses from South Korea and 241 from
China. These data were used to perform reliability analysis, exploratory
factor analysis, confirmatory factor analysis, correlation analysis, and
structural equation modeling for hypothesis testing. The research design
summary based on the hypotheses proposed in this study is as follows:
This research is driven by two main objectives:

Firstly, to identify the factors influencing technological innovation
capabilities ~ and  technology =~ commercialization  capabilities  of
pharmaceutical companies. Existing research on technological innovation
capabilities typically targets small and medium-—sized enterprises (SMEs)
or large corporations in the manufacturing sector. Therefore, this study
seeks to understand the current status and necessary innovation
capabilities of pharmaceutical, medical, and bio companies by analyzing
the technological innovation and commercialization capabilities of existing
enterprises in these sectors.

Secondly, to determine the most influential factors among these in

both South Korea and China, and to identify any differences between the
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two countries through empirical analysis. This will involve examining how
technological innovation capabilities and technology commercialization
capabilities impact corporate performance and identifying any disparities
in these effects. The study aims to provide recommendations and
directions for the future development of the biopharmaceutical industry in
South Korea and China.

The discussion in this research begins with these research questions
and complements the theoretical framework related to R&D capabilities,
supply chain management, and resource—based corporate organizational
capabilities for technological innovation and technology commercialization
capabilities through a review of prior studies. The focus will be on
analyzing the differences in influencing factors on corporate performance
(financial and non—financial) by country/type, identifying key determinants
affecting technological innovation and technology commercialization
capabilities, and drawing insights related to maximizing corporate
performance while highlighting the differences between South Korea and
China.

More specifically, corporate performance is divided into financial and
non—financial performance. The study utilizes the results of surveys
conducted among companies in the pharmaceutical, medical, and bio
industries that have achieved or are in the process of achieving
technological innovation and technology commercialization capabilities
through R&D activities carried out in China and South Korea.

The research questions of this paper can be summarized as follows:

Research Question 1: Analyze the differences in types of R&D
capabilities,  supply  chain  dynamic  capabilities, and  corporate
organizational capabilities. Specifically, this involves a comparative analysis
of the factors affecting technological innovation capabilities and

technology =~ commercialization ~ capabilities. ~ The  study  targets
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pharmaceutical industry companies in South Korea and China, measuring
innovation performance by technological innovation (assessed via patents)
and environmental innovation (assessed via energy savings). Through
structural equation modeling, the study will determine if there are
relationships and differences in how R&D capabilities, supply chain
dynamic capabilities, and corporate organizational capabilities influence
technological innovation capabilities and technology commercialization
capabilities.

Research Question 2: Analyze the differences in the leading entities of
technological innovation capabilities and technology commercialization
capabilities between South Korea and China, focusing on the factors
affecting corporate performance. China, as a developing country, tends to
have government—led technological innovation activities, whereas in South
Korea, the companies themselves take the lead. The analysis will compare
financial and non-financial corporate performance in both countries,
examining the differences in how technological innovation capabilities and
technology commercialization capabilities impact corporate performance in
South Korea and China.

Through these analyses, the study aims to understand the varying
influences and relationships between technological innovation capabilities,
technology commercialization capabilities, and corporate performance in
the pharmaceutical industries of South Korea and China.

This study examines four key relationships. First, it investigates the
impact of R&D capabilities (R&D intensity, personnel ratio, learning
function, external exchange activities) on technological innovation
capabilities (R&D ability, technology accumulation ability, technology
innovation system) and technological commercialization capabilities
(productization ability, production capability, marketing ability). Second, it

explores the influence of supply chain dynamic capabilities (information
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exchange, supply chain cooperation, inter—firm activity integration,
responsiveness) on technological innovation capabilities and technological
commercialization capabilities. Third, it analyzes the effect of corporate
organizational capabilities (integration capability, flexibility capability,
strategic  leadership) on technological innovation capabilities and
technological commercialization capabilities. Finally, it assesses the impact
of technological innovation capabilities and technological
commercialization  capabilities on corporate performance (financial
performance, non—financial performance).

Firstly, using data from Korea and China, the study finds that R&D
capabilities positively affect technological innovation capabilities and
technological commercialization capabilities. Specifically, in the Korean
dataset, R&D capabilities show significant path coefficients and T-values
for R&D ability (path coefficient=0.564, T-value=9.506), technology
accumulation  ability  (path  coefficient=0.594, T-value=12.18), and
technology innovation system (path coefficient=0.509, T-value=8.251). For
technological commercialization capabilities, the path coefficients and
T-values  for  productization  ability  (path  coefficient=0.591,
T-value=9.769),  production  capability = (path  coefficient=0.646,
T-value=12.457), and marketing ability (path  coefficient=0.577,
T-value=10.272) are all significant. In the Chinese dataset, R&D
capabilities also significantly impact R&D ability (path coefficient=0.294,
T-value=4.673), technology accumulation ability (path coefficient=0.264,
T-value=3.833), technology innovation system (path coefficient=0.462,
T-value=6.825),  productization  ability ~ (path  coefficient=0.374,
T-value=5.495),  production  capability  (path  coefficient=0.435,
T-value=6.681), and marketing ability (path  coefficient=0.402,
T-value=5.619). The impact of R&D capabilitiess on technological

innovation and commercialization capabilities is stronger in the Korean
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data compared to the Chinese data.

Secondly, analyzing data from Korea and China, the study shows that
supply chain dynamic capabilities positively influence technological
innovation capabilities and technological commercialization capabilities. In
the Korean dataset, the path coefficients and T-values for supply chain
dynamic capabilities impacting R&D ability (path coefficient=0.592,
T-value=11.777), technology accumulation ability (path coefficient=0.521,
T-value=8.656), technology innovation system (path coefficient=0.578,
T-value=10.181),  productization  ability ~ (path  coefficient=0.603,
T-value=10.309),  production  capability  (path  coefficient=0.634,
T-value=11.93), and marketing ability  (path  coefficient=0.635,
T-value=12.797) are all significant. In the Chinese dataset, supply chain
dynamic capabilities also = significantly impact R&D ability (path
coefficient=0.224, T-value=3.246), technology accumulation ability (path
coefficient=0.34, T-value=4.815), technology innovation system (path
coefficient=0.456, T-value=5.802), productization ability (path
coefficient=0.385,  T-value=5.255),  production  capability =~ (path
coefficient=0.476,  T-value=7.18), and  marketing ability  (path
coefficient=0.412, T-value=5.468). The impact is stronger in the Korean
data compared to the Chinese data.

Thirdly, the study finds that corporate organizational capabilities
positively affect technological innovation capabilities and technological
commercialization capabilities in both Korean and Chinese datasets. In
Korea, the path coefficients and T-values for corporate organizational
capabilities affecting R&D ability (path coefficient=0.541, T-value=9.06),
technology accumulation ability (path coefficient=0.533, T-value=8.972),
technology innovation system (path coefficient=0.563, T-value=9.575),
productization ability (path coefficient=0.607, T-value=9.927), production
capability (path coefficient=0.623, T-value=11.472), and marketing ability
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(path coefficient=0.52, T-value=8.388) are all significant. In China, the
path coefficients and T-values for corporate organizational capabilities
impacting R&D  ability (path  coefficient=0.246,  T-value=3.524),
technology accumulation ability (path coefficient=0.299, T-value=3.811),
technology innovation system (path coefficient=0.485, T-value=6.428),
productization ability (path coefficient=0.322, T-value=3.757), production
capability (path coefficient=0.536, T-value=7.768), and marketing ability
(path coefficient=0.342, T-value=4.181) are also significant. The impact is
greater in the Korean data compared to the Chinese data.

Fourthly, an examination of the impact of technological innovation
capabilities and technology commercialization capabilities on corporate
performance (financial and non-—financial) using data from Korea and
China revealed three key findings:

(1) When analyzing the impact of technological innovation capabilities
on financial performance, it was found that the Korean data showed no
significant impact, whereas the Chinese data indicated a positive impact.

(2) The analysis of the impact of technological innovation capabilities
on non-financial performance showed a positive impact in both cases.
The Korean data showed that technological innovation capabilities had a
significant positive impact on non-—financial performance (path coefficient
= 0.206, T-value = 2.448). Similarly, the Chinese data indicated a
significant positive impact of technological innovation capabilities on
non—financial performance (path coefficient = 0.224, T-value = 2.882).
The impact on non—financial performance was greater in the Chinese
data compared to the Korean data. This can be attributed to the recent
"Integrity Construction” innovation atmosphere promoted by the Chinese
central government. On a macro scale, mid-sized and state—owned
enterprises in China are influenced by the strong innovation atmosphere

led by the state president. As seen in the news, various companies,
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including small, medium, and large enterprises, as well as state
institutions, are affected by this innovation atmosphere. The government
supports companies in enhancing their operational efficiency and
innovation intensity through various innovation—related policies, strategies,
and educational programs for leaders and employees, which is reflected in
the significant impact observed in the Chinese data.

(3) The analysis of the impact of technology commercialization
capabilities on corporate performance (financial and non—financial)
indicated positive impacts in both datasets. The Korean data showed a
significant positive impact of technology commercialization capabilities on
financial performance (path coefficient = 0.471, T-value = 5.065) and
non—financial performance (path coefficient = 0.46, T-value = 6.002).
Similarly, the Chinese data indicated a significant positive impact of
technology commercialization capabilities on financial performance (path
coefficient = 0.173, T-value = 2.263) and non-financial performance
(path coefficient = 0.384, T-value = 4.787). The impact on corporate
performance (financial and non—financial) was greater in the Korean data
compared to the Chinese data. This can be interpreted by the fact that
Korea, being a developed country, invests more time and resources into
technology commercialization. Additionally, Korea's more open policies
and convenient technology transfer channels (e.g., with the US and the

UK) contribute to the greater impact observed compared to China.

Keywords: Pharmaceutical companies, R&D capabilities, dynamic supply
chain capabilities, corporate organizational capabilities, technological
innovation capabilities, technology commercialization capabilities, corporate

performance.
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