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The Korean government has been implementing diverse policies with programs to generate better outcomes and
results of university-industry collaboration since 1990s. In this paper, we analyze the effect of universities’ com-
petency factors on the performance of technology commercialization and start-ups respectively. We employ
multiple regression models using 154 data sets from university information posting system of the Korean
Council for University Education. Through conducting statistical analyses with diverse data manipulations, we
obtained a high degree of significance on hypotheses, and also could compare mutual differences between the
effects of university competence on technology commercialization and start-ups. The technology transfer and
commercialization specifically depends on professors’ patent applications and technology holding company,
while start-ups does professionals in industry-university cooperation. We suggest government to spur on the
ongoing customization of university-industry collaboration policy, and university to properly cope with global
atmosphere changing from ivory tower to academic capitalism and start-ups promotion.
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a) University-Industry Technology Transfer, b) Technology Lincensing offices.

¢) Industry-University Cooperation Foundations, d) Start-ups Supporting Organizations.
Figure 1. The university-industry collaboration process in Korea and advancements of the process with respect to Siegel e al.(2003)
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University Compentences
(Independent variables)

Professors’ career
in industry

Professors’ patenting
activities

IUCF
professionals

Retention of technology
holding company

Industry-oriented
education

(Control Variables)

University Performances
(Dependent Variables)

Revenue from Technology
transfer

Students with established
start-ups

Nature of foundation

Geographical location

Figure 2. An analytical model of the effect of internal factors on TT&C and start-ups in universities
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A Comparative Study of the Effect of University Competence on Technology Transfer and Commercialization and Start-ups

Table 1. The definition of the variables

469

Variables

Definitions

Professors with an industrial career

Ratio of the number of professors with an industrial career of 3 years
or more to the total number of full-time professors

Professors for IUC

Ratio of the number of professors for IUC to the total number of
full-time professors

Patent applications”

Number of internal and external patent applications

IUCF professionals

Ratio of the number of lawyers, CPA, tax accountants, patent attorneys,
and consultant engineers specialized in IUC to the total number of IUC
personnel

I t
ndependen School personnel for student start-ups

Number of school personnel supporting student start-ups

Retention of tech. holding company

The presence of a technology holding company under IUC foundation
that governs subsidiaries

Start-ups classes”

Number of start-ups classes that are divided into theory and practice as
liberal arts or major courses

Student start-ups clubs

Number of student clubs specialized in start-ups, funded by universities

Capstone Designc) for students

Ratio of the number of students who completed the Capstone Design
course to the total number of candidate students for the course

Nature of foundation

National universities or Private universities

Control - - — -
Geographical location Universities in metropolitan or local area
Amount of revenue that were actually deposited in 2012(units in MM
Revenue from technology transfer” won) for technology transfer contracts such as technology sales or patent
Dependent licensing

Students with established start-ups

Number of enrolled students or graduates that have a registered business
and a total revenue of 12 MM won or more in 20120

Note : * per full-time professor, Y per enrolled undergraduate student, © Capstone Design Class.
Source : Center for Higher Education’s Information Disclosure in Korea(2012).

Table 2. Descriptive statistics

Variables N Min. Max. Mean Std. Dev.
Professors with an industrial career 143 .01 45 13 .09
Professors for IUC 143 .00 .36 .06 .08
Patent applicationsﬂ) 139 .00 4.68 24 .50
IUCF professionals 123 .00 1.21 23 21
Independent | School personnel for student start-ups 119 .00 23.00 6.18 5.73
Retention of tech. holding company 154 .00 1.00 18 39
Startu-ps classes” 132 .00 74 .06 10
Student start-ups clubs 132 .00 65.00 11.64 13.43
Capstone Design°> for students 104 .00 .62 .06 .10
Nature of foundation 154 1.00 2.00 1.80 41
Control . )
Geographical location 154 1.00 2.00 1.68 47
Revenue from technology transfer(MM)a) 154 .00 14.36 .54 1.41
Dependent ) :
Students with established start-ups 154 .00 20.0 1.260 2.73

Note : ¥ per full-time professor, Y per enrolled undergraduate student, © Capstone Design Class.

Source : Center for Higher Education’s Information Disclosure in Korea.
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Table 3. Pearson correlation between independent variables and TT&C

Variables 1 2 4 5 6 7 8 9 10 11

1 Revenue from technology transfer(MM)”

2 Professors with an industrial career 22727

3 Professors for IUC -167 032

4 Patent applications” 6707722367 -.118

5 IUCF professionals 074 -191 072 4037

6 School personnel for student start-ups A32 -132 173 080 .039

7 Retention of tech. holding company 388772577 051 157 002 4017

8  Start-ups classes” 114 2547 066 005 -007 212 -.102

9 Student start-ups clubs -101 102 .091 -115 .144 482" 127 .168°

10 Capstone Design® for students 079 126 2387 027 050 145 -117 563 198

11 Nature of foundation 104 3417722367 -298" =306 -220 -.165 207 -.012 -.006

12 Geographical location 169 264 33177 011 061 189 -118 134 114 -010 -2727
Note : Pearson correlation, one-tailed tests, ’ p < 0.05; . p < 0.01, " p < 0.001.

Y per full-time professor, ® per enrolled undergraduate student, © Capstone Design Class.
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Table 4. The regression analysis of internal factors and TT&C

Revenue from
Revenue from 2 technology transfer” Hypo-
Variables technology transfer (Backward regression) thesis Verify
Beta coeff. t-value Beta coeff. t-value
Professors with an industrial career -119 -1.528 I Rejected
Professors for ITUC -.021 -.290
Independent | Patent applications” 694 9.088"" 710 10.164" 2 Accepted
IUCF professionals -202 26927 -203 22.939” 3 Rejected
Retention of tech. holding company 289 3.858"" 275 4248 4 Accepted
Nature of foundation .058 705
Control . ) .
Geographical location -.085 -1.073 -.153 -2.389
R’ 624 611
R® adj. 579 592
F 13.8717 30.8317
N 104 104
Note : 1~p <01 " p < 0.05; " p <0.01, . p < 0.001 9 per full-time professor.
oA FAFd, AV FAAY FFL FHKimand  EE A AYnPH] AAYnY vl Eo] FoAdo] ¥rATH
Lee, 2007; Ok and Kim, 2009)2L 13 ZAA & Ast@ el 2] 39 &< F& A2 Yehdth A @ 8 S Hu Y FolA
AL A3 A2 5 UES EHH YA AFEN = AYALEE AYu 9 wgo] vjn|siH, AR thsto] A
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A GS AT o] & thgto] 7jEolMARIS e HEo] 0% 1 Aol BAHA GO Byk Ada o vl
AAEHRFAGHY A HE gol7] A 71 ATl & Wk o] 2 Qs AAA A AEH AFE AE F L AA
A zste e AstdY 29 £, A49A AY T ol ARE Fal tdtel #UE TheAdol WokAl A 9l A
AYud B 5 498y fsExA Y %ﬁﬁc}'(Chang & Fo= AT g =7} ol theho Hur] A& 4 7+
etal,2013)2 Hot A A AN AHH S EAN o]E A AL SI=ALE HuHT glo] A0z Ao T4
o2 ARH &S v ol Qe ALZ AR HTH(Chang ef al., 2013)
g, Bk Ao 7 1E°l?<“}°*§} Adtel mAE Gl ol A ALY APA BYud HlEeE FY Gl
el A FAZ QA Aol FoskA Gom, FEH & FYAS BolA XFo=N Adud Y A Bl Y A
A tisto] A A Rt 71 oA S ATl FaFol  Foll FEFS m|A Aol THE 5= 714 H U
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Table 5. Pearson correlation analysis between independent variables and start-ups

Variables 1 2 3 4 5 6 7 8 9 10 11
1 Students with established start-ups
2 Professors with an industrial career .048
3 Professors for IUC -089  .032
4 Patent applications” 189 =236 -.118
5 IUCF professionals 2947 2191 072 40377
6 School personnel for student start-ups 3057 -132 1730 080 .039
7 Retention of tech. holding company  .097 -257° -051 .157 .002 401"
8 Start-ups classes” 074 2547 066 005 -007 212" -.102
9 Student start-ups clubs 147 102 091 -115 144 48277 127 168
10 Capstone Design® for students 009 126 2387 027 050 145 -117 5637 198"
11 Nature of foundation 125 3417722367 <298 -3067 -2200 -165° 207" -012  -.006
12 Geographical location 1857 2647 33177 011 061 189" -118 134 114 -010 -2727
Note : Pearson correlation, one-tailed tests, ’ p < 0.05; " p < 0.01, o p < 0.001.
? per full-time professor, ” per enrolled undergraduate student, © Capstone Design Class.
Table 6. The regression analysis of internal factors on start-ups
Student: ith
Students with peems i
) . established start-ups Hypo- )
Variables established start-ups . ) Verlfy
(backward regression) thesis
Beta coeff. t-value Beta coeff. t-value
Professors with an industrial career 146 1.324 .
P x 5 rejected
Professors for IUC -215 -2.062 -223 -2.361
Patent applications” 036 330 6 rejected
IUCF professionals 312 2.9417 287 3.245"
Independent - - 7 accepted
School personnel for student start-ups 365 2.958 297 3.279
Start-ups Classes” -.038 -313
Student start-ups clubs -.076 -.686 8 rejected
Capstone Design” for students .009 076
Nature of foundation .006 .053
Control ) .
Geographical location 145 1.285 186 1.964
R’ 248 2.229
R adj. 158 198
F 2.755" 7360
N 104 104
Note : "p < 0.1; " p <005 " p<001, ™ p< 000l
9 per full-time professor, b per enrolled undergraduate student, © Capstone Design Class.
27} 47 7120l AR Tl ROl B JHL FAR BAAE, G W A0 ADHUR HUA AFREFS F9 4]
AT 3YH GFE 0L A0 ek Astsh  hehbA) gol 744 88 7124 91t ol 71 Hong and Seol
22 W2k o3 gtk e Cho2012)7} 7140l A o130 FARUR FUT ST HYFoke) F Ao 5
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Table 7. The summary of the factors affecting on TT&C and start-ups
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Regression Backward Regression
Variables Revenue from Students with Revenue from Students with
technology established technology established
transfer start-ups transfer start-ups
Professors with an industrial career
Professors for TUC -2.062" 23617
Patent applications” 9.088"" 10.164™
IUCF professionals 2.692" 29417 -2.939” 3.245"
Independent | School personnel for student start-ups n/a 2.958" 3.279"
Retention of tech. holding company 3858 n/a 4248 n/a
Start-ups Classes” n/a n/a
Student start-ups clubs n/a n/a
Capstone Design® for students n/a n/a
Control Nature of foundation )
Geographical location -2.389
R’ 624 248 611 2229
R” adj. 579 158 592 .198
F 138717 2.755™" 30.831°7 7.360""
N 104 104 104 104

Note : "p<0.1; p<005 " p<00l, " p <000l t-value.

Y per full-time professor, ” per enrolled undergraduate student, © Capstone Design Class.
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