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Abstract In this study, factors necessary for successful industry-university cooperation of
SMEs(small and medium-sized enterprises) were identified. The structure of the TOE
(Technology, Organization, Environment) framework was considered for a company'’s
industry—university cooperation preparation capacity, and open innovation collaboration and
resilience were utilized as a mediating effect between industry-university cooperation preparation
capacity and corporate performance. This study verified the model through a structured
questionnaire targeting 204 SMEs with industry-university cooperation experience. As a result, it
was confirmed that it was important for companies to make diversified efforts by accommodating
industry—university cooperation to obtain results from industry-university cooperation.
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Schakenraad, 1994; Powell et al, 1996; Ahuja, et
al., 2008; Boachie-Mensah and Acquah, 2015).
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Table 1 Measured item IUC(Industry—university cooperation)
measured item research
- Research infrastructure for IUC
technical ~ Dedicated organization for IUC Lee(2008),
ompetenc - Professional knowledge for IUC Aboelmaged(2014),
comp Y| - Experience in IUC Kim(2013)
- Learning for IUC
- Bold and aggressive behavior of top management for IUC Lee(2008),
organizational | Act@ve and preemptive response of top management for IUC | Wang et al.(2010),
competerc - Active support of top management for IUC Gangwar et al.(2015),
b Yol - Carrying out high-risk projects of top management for IUC | Lee(2018),
- The will of top management not to be afraid of failure for IUC | Seo(2020)
- IUC activities of competitors de Luca and
environmental | - IUC infrastructure of competitors Atuahene-Gima(2007),
competency | — Requests for IUC activities from customers(or company) | Sisodiya et al.(2013),
- Request for IUC activities from related organizations Aboelmaged(2014)
- Collaboration to create new knowledge
- Collaboration to boldly change the way work Chesbrough and
open . Crowther(2006),
Innovation performed successfully in the past Lichtenthaler(2011)
activit - Collaboration to break free from known knowledge Burcharth et al (20’1 4)
¥ - Collaboration to apply new knowledge Seo(2020) ’ ’
- Collaborate to better leverage knowledge
- Quickly change work in response to changes in the
environment .
resillience - Determining how to solve a problem when it arises Eg{ﬁ?;é%g?&
- Awareness of events that may occur in the future Kwon and Lee(2017)
- Ability to respond to crises
- Establishing strategies to turn crisis into opportunity
- Increase in profit by IUC Kaplan and
company - Increase in sales by IUC Norton(1996),
performance | - Improvement of new products or services by IUC Yun(2005),
- Increase in excellent employees by IUC Hong(2017)
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Table 2 Demographic characteristics
division frequency ratio(%)
small 100 54.1
Scale medium 85 459
sum 185 100.0
manufacturing 124 67.0
Sectors servlice 50 27.0
construction, etc. 11 5.9
sum 185 100.0
1 to 2 years 36 195
2 to 4 years 30 16.2
4 to 6 years 32 17.3
) Period of 6 to 8 years 16 8.6
industry ~university 8 to 10 years 7 3]
cooperation activities :
more than 10 years 37 20.0
other 27 14.6
sum 185 100.0
R&D 97 35.9
technology transfer 14 52
o ) training 38 14.1
activities (multiple knowledge sharing 49 18.1
responses)
network 46 17.0
etc 26 9.6
sum 270 100.0
CEO 18 9.7
director level 25 135
Respondent position general manager level 56 30.3
manager level 63 34.1
assistant manager level 23 124
sum 185 100.0

# There is experience in industry-university cooperation, but there is no response for the period.
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Table 3 Descriptive statistics

Primary Factor Mean | Deviation

Technology competency | 5.184 1.2806
Organization competency | 4.565 1.3389

Environment competency | 4.310 1.2330
Open innovation activity | 4.901 1.4593
Resilience 5.137 1.1913
Company performance 4508 1.3008
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Table 4 Exploratory factor analysis

component
1 2 3 4 5 6

Tel | 191 | 224 | 181 | 704 | 243 | 171
Te2 | 015 | .094 | 136 | .795 | .181 | .209
Te3 | .368 | 138 | .163 | .787 | .220 | .010
Ted | 271 | 269 | 245 | .679 | .153 | .081
Teb | 270 | 336 | .160 | .628 | .125 | .220
Orl | .131 | .150 | .067 | .187 | .820 | .142
Or2 | 293 | 292 | 237 | 287 | .687 | .166
Or3 | .284 | 327 | 214 | .309 | .686 | .167
Or4 | 103 | 221 | 371 | .128 | .504 | .398
Orb | 216 | 226 | .287 | .208 | .655 | .205
Enl | 246 | 187 | 219 | .122 | 178 | .818
En2 | 206 | .161 | .161 | .187 | .211 | .794
En3 | 147 | 392 | 312 | .353 | 223 | .521
End | 176 | 369 | 355 | .315 | .260 | .507
Inl | .155 | .730 | 423 | 185 | 238 | .189
In2 | 256 | .783 | .302 | .177 | 250 | .191
In3 | .249 | .801 | .294 | .233 | .192 | .163
In4 | 286 | .784 | .198 | .278 | 263 | .172
In5 | .352 | .783 | .158 | .254 | 219 | .206
Rel | 747 | 162 | 239 | .294 | .155 | .157
Re2 | 774 | 269 | 220 | .227 | .210 | .101
Re3 | 765 | 229 | 332 | .145 | .125 | .191
Red4 | 785 | 263 | 227 | .167 | .205 | .193
Reb | .845 | 194 | 235 | .175 | .184 | .166
Pel | 210 | 171 | .849 | .172 | 157 | .190
Pe2 | 243 | 243 | .832 | .149 | 163 | .205
Pe3 | .330 | 303 | .696 | .234 | .199 | .174
Ped4 | 333 | 269 | .730 | 215 | .199 | .159
Peb | 320 | 269 | .661 | 239 | 177 | .144
KMO measure: .933

Bartlett sphericity test: x?= 7348539(df=

276, p=.000)

1
-y
a
=

1
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T7F YJERA] @27] wji o A ¥4 (endogenous
Table 5 Discriminant validity analysis(primary factor) N N "
variable) 5] AW¥ EAH RIS =3 =P
e TR B0 awEe gdsigon, wd @sd $u4
Ps .603 907 (cross—validated redundancy)s ©|-&3}e] F+Z%
or | 657 | 659 | 843 go] o= A4S AT AZ2AT A
Re | 619 | 691 | 624 | 911 A §o]4de PLSS B2E#AWF (bootstrapping) 7
In | 647 | 700 | .703 | 656 | .943 Mo gate] 500M WHEate] =519 th(Chin,
En | 635 | 684 | 708 | 607 | 702 | 861~ yg98) Chin(1998)& #&wdee] Rzro] 242
o wyozw PR + dvkn sgedl 7194
46 T=2¥ =4 s Fmeey ArEEawslel R gl 77
B84, 430, 622 U} A7EPe] Amee] 3
PLS= gidh 7IEel 72l d st B2 A% oo pzuge guel 2A%e 398 +
] = 7 & 3 5]
Table 6 Analysis of factor loadings and cross—factor A=A, P.LS dzrgel A ) & =(global
loadings(pr factor) goodness—offit) = F&HTo] Tt FHW9
T e or e I i A gk gigk 27 (AR BHeIs F Qo)
Tel |.830 | 512 | 574 | 513 | 560 | 566 ol TE AW R? H#y TEA (comm
Te2 | 774 | 406 | 474 | 343 | 408 | 494
Te3 895 | 507 | 569 | 600 | 513 | 486 Table 7 Convergence validity analysis (secondary
Ted | .850 | 552 | 555 | 543 | 579 | 528 factor)
Te5 | .832 | 521 | 564 | 551 | 606 | 572
Pel 507 | 917 | 561 559 567 592 measured Stf?;gtlsid V;?i(zar?ce composite | Cronbach
Pe2 | 514 | .937 | 590 | 598 | 631 | 617 variable | joading | extraction | TP | s o
Pe3 | 590 | .909 | 632 | 663 | 676 | 648 Te | 83
Ped | 564 | 916 | 616 | 664 | 661 | 629
Pe5 | 549 | .857 | 581 | 635 | 626 | 610 Pe| Or | 88 | 778 | 913 | 87
Orl | 455 | .387 | .789 | 398 | 464 | .468 En | .80
Or2 | 631 | 606 | .907 | 602 | 654 | 625 Pel | 917
Or3 | 644 | 607 | .909 | 608 | 680 | 631 P2 | 937
Ord | 479 | 576 | .760 | 456 | 553 | 626 pel Po3 | 909 | 23 | 950 | o4
Or5 | 528 | 570 | .840 | 528 | 577 | 618 SRR
Rel | 59 | 600 | 546 | .875 | 553 | 550 ¢ :
Re2 | 576 | 620 | 576 | .909 | 623 | 548 Ped5 | .87
Re3 | 534 | 668 | 550 | .904 | 600 | 550 Rel | 875
Red | 557 | 626 | 598 | .921 | 623 | 576 Re2 | 909
Re5 | 556 | 628 | 571 | .943 | 534 | 537
Inl | 568 | 719 | 654 | 556 | .915 | 670 Re| Re3 | 904 | 829 | 960 | .948
2 | 532 | 676 | 675 | 619 | .948 | 664 Red | 921
3 | 613 | 667 | 637 | 612 | .954 | 649 Re5 | .943
In4 649 | 628 | 685 | .633 | .951 | .659 Inl 915
In5 | 635 | 610 | 659 | 670 | .944 | 669 w2 | o3
Enl | 460 | 531 | 563 | 514 | 526 | .848
En2 | 466 | 502 | 551 | 471 | 499 | .834 Inj In3 | 94 | 88 | 95 | 969
En3 | 622 | 629 | 645 | 536 | 673 | .876 In4 951
End | 603 | 664 | 660 | 557 | 681 | .883 5 | 944
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Table 8 Discriminant validity analysis (secondary

factor)
Pe Pc Re In
Pe 907
Pc 136 882
Re 691 .698 911
In 700 776 .656 943

Table 9 Analysis of factor loadings and cross—factor
loadings (secondary factors)

Pe Pc Re In
Pel 917 .629 .559 567
Pe2 937 .652 598 631
Pe3 .909 707 .663 676
Pe4 916 .685 .664 661
Peb 857 .658 635 626
Tech .603 .858 619 .647
Or .659 .898 624 703
En .684 .890 .607 702
Rel .600 .638 875 553
Re2 .620 .642 2909 623
Re3 .668 617 .904 600
Re4 .626 .655 921 623
Reb5 628 .629 943 o4
Inl 719 716 556 915
In2 676 728 619 948
In3 .667 718 612 .954
In4 628 753 .633 951
In5 .610 742 670 .944
—unality) HakS w53 $ o] #S Alwd sk
g1E = dow ghel Av]e| kel (36 °]/d),
Z(2501%), K1 o= FEsa HA 1 ol
ol MARHFe AHFwr}t ki Ad 4 gt
(Tenenhaus et al., 2005). ¥ AolA SHHR9

R® Bigol 539, 254 Hwghe 829, 7 e
TL M7 e 4479 AlETS 66802
2 AA A3ee W =2 o= e
upAEto. 2 PLS FREFe] FHH 5 A
34 Stone-Geiser Q* test EAZQ WAt 7
Z¥ ZEA(cross-validated redundancy)& ©]
sto] FEREH oFEHsS Adscth FREY

=

J
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1o oo

2

Aol EAsH7] AAsiA= o] AEe Fhel
olojoF SHH(Chin, 1998). &5 AEAdel Ftel
A70, 344, 5277} 7ol = YEh R
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Table 10 Structural model fit analysis

variable R? communality Q*
Pc - 778 -
Pe 584 823 470
Re 430 .829 346
In .602 .888 D27
46.1 ™ 53

)

&
=
Agaste R4 AFL AN RiE
o
=

el
sta A Eate] Aaghe Table 110 Helshd

4.6.2 074 &=}

B2 A3 Table 110 AAE AHey =
N 71dAdHZ el AHZAA wsE ST}
ko el AH &3 0.736(¢=15.114, p<.01)L
Aoz Yepth wEbA the @Al vizls
Frod A5e 8 BaEYE Agsta 1t

Ie] Aghs Table 12 gzttt

o]

o & o g
foi lo, o

Table 11 Direct effect

path o e%?igil ent t-value | p-value
Pc—In 776 22.541 .000
Pc—Re A77 5471 .000
Pc—Pe .347 3.602 .000
In—Re .285 2.952 .003
Re—Pe 291 3.773 .000
In—Pe .240 2.321 021

Table 12 Direct effects of models without parameters

path coe??itc?ent t-value | p—value
Pc—Pe 736 15.114 .000
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Al
Table 13 Indirect effect

5.1 23
path _ _
path coefficient t-value | p-value
Pc—In—Pe 186 2.268 .024 Ta7190] Atk E S EAstelr] 9 JEFs
H 3] 3] sk Qa7 AAA 7 9]
Pc—Re—Pe 139 3.110 002 AlEs}ste] o gk 7V gddet #AE A
EAE Slslng @ B e Adi 0w
In—Re—Pe .083 2.225 .026 Fane]
1= .
e 064 2149 | 032 B V)edd 2Ade dFggon 3
A8 AR dge ATFRNR, %9
2 A] 7] 2] 7] Zy7F L. 0ls A o] oEke.
Table 13014 gz o] gy oot FAT A FAF BH I
o 14 S _ v A= Aoz velgt akstd He gk 7] *
AdS AA 7198 el A= R ET= 0.186(¢ ’ i "
I i o] T Al Fu7h gete] A4 d5e7)
=2.268, p<.05), AP HEH| A o] I HEHEAIS )
‘ S L A3 ST dY gdes e 7] Al 7Y
A 71947l v Ax= HE a3 0.139(¢=3.110, ) ]
e s R o . 9] 3EsEs AT ARHoRE TP AE
p<OD, ARl ABaAE A 2 LT U0 D T
Jawel mAE 7P EI 0083(1=2225, p<.05) oo T AEE AT A S T
. o MEFHANFAFL 3| 5o Fofgk H(+)9
T Ak En deke] AWARAES, 9% : T
. _ _ FEFs A IEEEAAY AR EAHYG FA
gEAdS A 714l v A= HEEY 0.064
P 2} 2t AgAtel freld (e FBe mA:
= = R=R = 3
;j.l;@, p<.05) EF a=055TdAA oA Aoz solElcy wetdte AEEAL o
o A2 R Rt wE §7]e] d&st= 7]
Qo) Y FPAYIa, YW ©E 7]
463 7144 s el A7 AeE HEG st B 5
wA Aol 7Iwkgk 7PE S A IS Table 1490 _ o o Ealsl
AE7F 7198 7ol do] ASS AT F AN
3 2] =)ol
e, o ArRe AR AstHe R 194
HE frofg dFo= wiiets Ao S
Table 14 Hypothesis test result
. path
hypothesis coefficient result
H1 Preparation competency—Open innovation activity 776 accepted
H2 Preparation competency—Resilience 477 accepted
H3 Preparation competency—Company performance 347 accepted
H4 Open innovation activity—Resilience 285" accepted
H5 Resilience—Company performance 291 accepted
H6 Open innovation activity—Company performance 240" accepted
Preparation competency—Open innovation activity
H7 —Company performance .186 accepted
Preparation competency—Resilience
H8 —Company performance 139 accepted
Open innovation activity—Resilience .
HO —Company performance 083 accepted
Preparation competency—Open innovation activity
HI10 —Resilience—Company performance 064 accepted
" p<.05, ” p<.01
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