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Abstract The term research institute spin-offs refers to new firms created by public research institutes. These
spin-offs are different from other start-ups in two respects: on the one hand, they should be located in the Special
Research and Development Zones and, on the other hand, these firms are supposed to commercialize the results of
public R&D activities. These spin-oft firms show higher rates of survival and job creation than general new firms,
which means that their contribution to economic growth is not negligible. The present study analyzes the factors
affecting research institute spin-offs using a random effect panel logit model and negative binomial model. From
previous studies, four elements are identified as playing an important role in the commercialization of public R&D
through spin-offs, namely their organizational character, research capability, technological character, and geographical
location. The empirical results demonstrate that government research institutes with more researchers and patents are
more likely to create new firms. In addition, the location of the institutes significantly affects the probability of their
creating spin-offs and their number. When the technological stage and TLO size are considered, however, it turns out
that the number of researchers and technological stage play important roles in the spin-offs.

Keywords : commercialization of public R&D, government research institute, negative binomial analysis, panel logit,
research institute spin-offs
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Table 1. Technology transfer & commercialization value
chain

Elements Description

Knowledge
capitalization

Capitalization of knowledge and technology
resulting from R&D activities

Formal negotiations and contracts between

Technol .

tr::lsz:(; o8y technology suppliers and customers to move
know-how and technical knowledge, etc.

Startup & . . .

. & p. Promoting startups through business incubators

incubating

All kinds of activities to realize commercial

Commercialization
value of new technology

Selling products and services with up-dated

Market launch
technology

Source: Kim et al.[7]
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Table 2. Annual number of spin-offs by parent
organizations*

Org. | ‘06 | 07 | <08 | 09 | ‘10 | “11 | ‘12| “13 | 14 | ‘15
GRI" | 2|4 |56 |3]6|6|1]|13]12
Univ' | - | - | 1 | 1| -|1]3]|7]30]5l
Amuaal |y el 7 3 7 o] s |43 es
total
Total 2| 6 |12 19| 22]29|38] 46| 8 |152

*. The number of spin-offs is counted as of October, 2015
. Government Research Institute

. University and its technology holding company

Source: Innopolis Foundation (www.innopolis.or.kr)
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Table 4. Description of variables

Variables ‘

Dependent variables

Category ‘ Operationalization

Spin-offs Binary variablé (1= if a GRI establishes a spin-off;
and 0= otherwise)
Number of | vl number of spin-offs created by GRI
Spin-offs ual number of spin-offs created by s
Independent variables
Budget Ln(Total budget/number of
researcher)
Organization Researcher Ln(Number of researcher)
TLO Number of employees in TLO
Patent Patent application/Researcher
Research
Publication SCI publication/Researcher
Percent of budget invested in
Stage
Technol development stage
echnolo;
gy Collabora- Percent of budget used for
tion collaborative projects
Region Geographic Binary variable (1= if a GRI locates
& location in Dagjeon; and 0= otherwise)

Table 5. Descriptive statistics and correlation matrix

YERLIL Z 54709 dATtar]gel AHE ke
A %65_71%91 °F 70% B=7F i Sl A3 A=
Aoz Yepdth W 7 b JE S v, 7|3E
o] AFA7E FE GEH AT A A71H,
E3], 21990, Fd8AF, TLO A =9k FAHA A
HBHAE Hol= Ao Helrh

A Qapgre] Akl A A 54 Ak #Atol
A8 HlF(p)ol e LR A4 23 WA 54 o4
o] golgte FFrhde] 714 o] I AR 1L
AEH o 24 Ry o R FAsh= Zlo] A A
o vEyth w3 nAaRe dEan F oud
‘36401 H}W‘ A et Hoﬁ Hausman A4S 4

3
T= SH(Table 6). A g3 v} o] &
7] 2006 A= RE] 2010419 A= H% Al
el B Aqe 24 7153 A 5E 3
2 37 F 7 2aS AA e
<Model 1> 20061 =55 20159 %744 9] 237)¢]
nE A7 BE9 ik, AT, =7 Es
BRSNS EH?:YJ— AaZ ugo g S5 EI 23 n Y5} ol

0{
5
HU

rn
2 ﬂh\‘
?

o >

Mean S.D. 1 2 3 4 5 6 7 8 9
1. Spin-offs 0.11 0.32 1.00
2. Number of spin-offs 0.23 0.91 0.70* 1.00
3. Budget 6.17 0.39 -0.18* | -0.15% 1.00
4. Researcher 5.47 0.73 0.42% 0.48* -0.26* 1.00
5. Publication 0.53 0.40 -0.02 -0.15% | 0.15% | -0.25% 1.00
6. Patent 1.76 1.33 0.35% 0.44* | -0.28* | 0.42* 0.04 1.00
7. Collaboration 0.19 0.13 0.30* 0.34* -0.17 0.42*% | -0.27* | 0.54* 1.00
8. Stage 0.29 0.22 0.07 0.08 0.09 -0.23* | 0.39* 0.07 -0.12 1.00
9. TLO 8.94 8.52 0.48* 0.71* 0.22* 0.69* -0.10 0.51* 0.44* 0.02 1.00
10. Region 0.69 0.46 0.21* 0.15* 0.02 -0.02 0.07 -0.20% | -0.37* 0.12 -0.07
*p<0.05
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Random effect
negative binomial
0.344 (1.343)
1.182*%* (0.596)
-2.876** (1.439)
-0.021 (0.191)
-1.030 (2.207)
4.660%* (2.087)
0.039* (0.023)
-10.933 (10.617)
115
-41.398
77.08
0.000

Model 2(2011~2015)

53 FF R&D A9 7|eA 8

A=

3]

Random effect
panel logit
0.201 (1.951)
2.573** (1.220)
-2.660 (1.809)
0.173 (0.448)
3.448 (4.036)
5.470%* (2.624)
-0.060 (0.079)
-20.406 (15.266)
115
-25.304
12.84
0.076

-0.249 (0.591)
1.467%%% (0.333)
0.507 (0.630)
0.584* (0.299)
2.243%* (1.032)
-10.474* (4.795)
230
-81.335
97.39
0.000

Random effect
negative binomial

Model 1(2006~2015)

panel logit

-0.937 (0.797)
1.576*%** (0.421)
1.077* (0.654)
1.110** (0.517)
-9.033 (6.137)

230

-53.486

30.35

0.000

Random effect
2.588** (1.069)

: (1) *, ** and *** represent significant levels of 10, 5, and 1% respectively. (2) Standard errors are in parentheses.

Ael7|&etel i RA AITA A9E, 2016

Stage
TLO

k]

Table 6. Estimation results

Budget
Researcher
Publication
Patent
Collaboration
Region
Constant
Observation
Log likelihood
pvalue
Notes:
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