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Factors influencing commercialization of government SME

R&D project: effect of patent and certification

Cheol-Ju Lee - Kangtaek Lee - Juneseuk Shin

Abstract : There has been various government SME R&D programs and the increase
of budget which amount to 15.8% CAGR over the last 10 years, in order to support the
research and development of SMEs which accounts for over 99% of our nation’s total
number of companies.

To investigate the factors which affect the ROI of the Government R&D project for
SMEs, we conducted Tobit and Logistic regression analysis on the 1237 projects of
‘Technology Innovation Program for SME' which is one of the major programs of the
Korea Small and Medium Business Administration.

The empirical results of this study are as follows. Application or registration of patent
or certification while performing the project, positively affect the financial performance of
the government R&D project. And we can also find that, according to the technology
field, patent and certification have a markedly different effect on ROI of the project.

The results of this study suggest that planning, evaluation, and managing of government
SME R&D project should be performed with the consideration of the effect of patent and

certification on the economic performance, according to the technology field of the project.

Key Words : SME, Government R&D, project performance, Technology commercialization,

patent, certification
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Retrun on investment)s $&WFE ARE-ste] ROl @&k vA= 28l thate] #
Aatdeh ROLE FeHH R&D ZRAE] 43} = 7|e] 4dd3ts S48k
mjEel GgolE T A HAEHom ARRHol AXETF  shbo]l™(Cooper -
Kleinschmidt, 1995) &34 0.2 Fo]dS FAAIOZ YUsr ghs Eetth 2 A4 2=

EZ U9® stu® ool o] T At Al dlY R A E FYH AREATS

ARgshsl o ol thal Al T elan sl § A7k AR vjEE A

31 NNxFAF

AR 12377 ZRAE] 7 2EA S B39 2ok ZRAEE Hi 21493k

9 Rklo] A AL 24%°] FA7F AT EAA = A

5 9] Hoieh. ZeAEe &
FAAES B Gt 27%0] TRAETE Y7 He £t Hk 4% T2 A ER]

HAH T2 36%= Jotw i)

<E 3> TAUA ZRHEQ J|EEAY

g e FHag HAdigk "y wsux
o () 1237 000 42456.00 59143 237950 731593.00
ROI 1237 0.00 530.70 7.10 28.81 8785.12
ROIL_ 05017 1237 0.00 1.00 0.43 0.49 526.00
ROL_1°]% 1237 0.00 1.00 0.37 0.48 461.00
ROI_20]% 1237 0.00 1.00 0.31 0.46 380.00
15(1) 1237 0.00 4.00 0.07 0.36 88.00
53(1) 1237 0.00 4.00 0.47 0.79 578.00
BE-A A F(HREd) 1237 2900  244.00 90.85 4221 112379.00
A H-A 7] 2 (year) 1237 2.00 3.00 2.09 0.29 25689.00

242 71=84145 2049 3%



A A F EIA 1237 0.00 1.00 0.24 043 299.00
A

b= 1237 0.00 1.00 0.04 0.19 47.00
Abetd e 1237 0.00 1.00 0.27 0.44 330.00
R&DAH 1|5 1237 0.00 1.00 0.34 0.26 417.44
AT AR 1237 0.00 1.00 0.36 048 442.00
AR B2 A (H) 1237 100 36500 2881 3523  35641.00
NATFRCIAIZZAL 7o A2 g 1237 0.00 5.90 2.84 1.01 3508.76
E4 A% (year) 1237 1.00 42.00 857 5.96 10606.00
/A9 (EE5AT AAZL 3D 1237 0.00 3.74 1.93 0.68 2391.22
71 A 224 1237 0.00 1.00 0.33 047 409.00
s}8} 1237 0.00 1.00 0.16 0.36 193.00
Hlo] 9 ol g 1237 0.00 1.00 0.11 0.31 130.00
A7 72 1237 0.00 1.00 0.22 0.41 267.00
AREA 1237 0.00 1.00 0.19 0.39 238.00
ATRFe] ALY 9Jate] 7 AHHSE 7o) ARWAS v Avts w49} Pt

<FE 4> MYHEHF 7+ Pearson ATHA T

Tx Pearson “J#HA5~
Bt .

HAF 2 3 4 5 6 7 8 9 10 11
19 007 036 1
2 53 047 079 065 1
3 ARAYST 908 4221 051 .034 1
4 ARAK71ZF 209 029 .068 022 .80 1
5 AAFEAA 024 043 046 .065° 734 561 1
6 A 004 019 .019 .022 145 082 .095* 1
7 2k g e 027 044 -.033 -.052 .130"* 109+ 027 .014 1
8 R&DAHH]F 034 026 -.003 .037 .055 .045 .089* -.024 —129** 1
9 AT AH A 036 048 -.007 .040 .069* .069* .072* .028 -.019 109 1

284 101 014 —052.099" 065 064" 007 017 -503" 101 1
002 —061* 086" 080" 058" —022 055 283" 074" 444 1
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A7 RO WA= daks 3kotetr] f1al ROIE T5W = ot
dS AASAHEZHA). 2 A9 data®] 45 AA 123771 & Z2AE
f&o] A3 gldd Z2AE7} 58970(47.6%) o] =
= OLS(Ordinary Least Square) 37145 A 49 5857 09 k5= A3t
of A3 ALl(bias)7F HAE 4= Jof(Green, 1997) #H -4 H(MLE, method of
maximum likelihood)S AH8-3k= Tobit 3] 748 A A3

T12Jal w7 RD ZRAES] Faow lste] HAgh AFEAT T Bt viE
o WHAo] W& Totelr] flete] ROE 15 ¢
o]i8 2 ~¥ 3|74 (Binary logistic regression)
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ROIZ E&M52e 2l 57124 At u59 2t A AFe wiel o] g
MEE ARAAT, ARAATY L AR FEIA Tl = ARAFTF w2 e}
2¥S A-1, A-22 o] Tobits] AwA S AAleka o1 A3} glolAly HAAT, 2
O9E gL felRFEoE wel BPe AF o Euth B8 BE SYUSE
9] VIF(Variation Inflation Factor, =434 5) 3% 1~2 Aol 2 Yl T34 4] o]
9ee st

<E 5 EgA : 35HT=ROI
= o Model A-1 Model A-1' Model A-2 Model A-2'
= B T
B (SE) B (SE) B (SE) B (SE)
124 QA= 15.379 (3.332)***:14.826 (3.341)*#** 15.568 (3.338)*** 15.008 (3.348)***

d 2 53 8.958 (1.631)*** 8817 (1.635)*** 8917 (1.634)*** 8793 (1.639)***

au AEA L+ -.076 (.034)* -.076 (.034)*

;].OZ AEA L7 -10.926 (5.725)% -10.435 (5.724)*

T AT EIA -.356 (3.780) -0.425 (3.779)
=l = -8.041 (7.363) -8233 (7.335) -8.845 (7.327) -9.082 (7.301)
8 Asddy -3.840 (3.115) -3.506 (3.200) -4.003 (3.106) -3.671 (3.194)

R&DQIHH]F -11.994 (6.145)F -12.048 (6.368)F -12.346 (6.154)t -12.572 (6.373)*
719 TR 5.792 (2.841)* 5.630 (2.856)* 5.940 (2.844)+ 5.767 (2.859)*
54 71t E 3.980 (1.690)* 3.650 (1.714)* 3.781 (1.687)* 3.445 (1.711)*
719 214 (2.200) 128 (2.215) 287 (2.202) 209 (2.219)
u].o] o .oE
(Reference)
7% s}s} 9.784 (5.434)t 9.658 (5.440)t
2ok L A - AA 5.446 (4.948) 5.143 (4.953)
A7) - Az} 10.614 (5.191)%* 10.236 (5.195)*
AHE - Z2 4.637 (5.395) 4778 (5.398)
constant -18.256 (6.800)** = -23.594 (7.746)++ | -1.670 (12.823) -7.763 (13.412)
sigma 41.327 (1.186) 41.204 (1.181) 41.332 (1.186) 41.217 (1.182)
No. of observation 1237 1237 1237 1237
LR Chi? 83.03:% 89.00 33 83.28#:k 88 .87«

Log Likelihood -3658.94 -3655.96 -3658.82 -3656.02

T p<0.1, * p<0.05, ** p<0.01, *== p<0.001
AEAYL 471 R&D Z2AE9 ARIs) 7 Jag] &4 245
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v £9) 29 20} Chi2 @it HOSFEOR BEA AU A0 LehdrH(E6)
<E 6> ZEB: &%HE = ROIZL 10/a =&
g Model B-1 Model B-1' Model B-2 Model B-2'
B (SE) B (SE) B (SE) B (SE)
124 NS 1.138 (.233)**x  1.123(.232)*** = 1.162 (.234)*** | 1.149 (.234)***
R £3] 533 (.081)*** .534(.081)#x*x* 529 (.081)*#x | 531 (.082)%x*:x*
am AHEALDE -.006 (.002)*** —.006 (.002)**x*
;}A AR 9717 -.892 (.287)% = -.882 (.288)*x
2] 74 & BLIA| -.039 (.174) -.043 (175)
e sl -.349 (.363) =347 (.364) -.422 (.339) -.425 (.360)
3 s -.123 (.145) -.103 (.150) -.137 (.144) -.116 (.149)
R&DSI=E |5 082 (.287) 145 (.300) 051 (.288) 097 (.300)
19 AR A -.048 (.133) -025 (134) -.042 (133) -.018 (.134)
oy 71T = 1.109 (311)*=** = 1.058 (.314)*** | 1,105 (.310)** . 1.051 (.314)*x**
714 E2 -.152 (.050)** | -.146 (.061)** | -.153 (.050)** | -.148 (.051)*x*
719 A= -.042 (.103) -.047 (.104) -.040 (.103) -.043 (.104)
Hlo] o - 98
(Reference)
7l s}3} 597 (.268)x* .583 (.269)*
ok 1A - &A 676 (.246)*x* .648 (.246)*x*
A7) - AR 712 (.256)** .678 (.256)**
2R 547 (.264)* 557 (.264)*
constant -1.961 (515)xx | -2.456 (.550)#* -.619 (.744) -1.123 (.772)
No. of observation 1237 1237 1237 1237
Chi? 116.298sx 125,738 116507 88,87k
-2(Log Likelihood) 1517.444 1508.003 1517235 -3656.02
x* p<0.05, #x p<0.01, #+x p<0.001
Y B-1, B2l N E Z2AE 4 3 147 479l Q1% 587} ROL 1044 &
4 skl ook Al (p<0.001) B(+)9] G T+ o E YR IL(HE2 AE) A
S} o] Q1%e] Yol B39 G nrt 2 hekuith. S4H1(0dds ratio)® vl Rw
?150] 1 F7Fehe 8- ROIZF 10144 7hHsAd o] 318 (=exp(1.14=1)8) =obAw &
315 171 S7FA] ROIZF 101734 7 o] 179 (=exp(0.53+))¥] 571 & 4 At
ARALF EE= ARALYZES RO 10142 S4shzd 29 93 Fev
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<E 7> 712 2ofo| mE MuHS SMu| Y goltE
Model B Model B Model B Model B Model B Model B
HHAS 10448 L 71 AZ2A -3}k  -wlolo oy -AHAU|HA  -AHEFA
exp(B) exp(B) exp(B) exp(B) exp(B) exp(B)
124 Qs 3.121 x** 3.956% 10.897* 4.748% 1.951% 9.541 %
e Es 1.703%x* 1.554** 2.093** 3.023*%* 1.628x** 1.344
A
9l AEA L+ 994 %% 997 984 %% 994 .994* .993*
e AR 05 704 792 4211 447 895
8 Asddy 884 1.008 977 703 8395 .350
R&DRIHY] & 1.085 2.525 677 022 1.266 1611
19 AT M 953 597+ 1671 3.006* 1.059%** 943
5: 714 E 3.031 %% 2.494% 5.992x* 1.387 4,298+ * 5.348%
e 714 E"2 .859%x* 912 774+ 897 J792%% 778
7194 959 332 785 1.142 1.070 875
constant BAELE 126% 139 A76 .098*F 073F
No. of observation 1237 409 193 130 267 238
Chi? 116298 | 31.215%#% | 35217+%* | 35737+** 26.165%* 29.333#
-2(Log Likelihood) | 1517.444 513510 219.760 107.081 338.259 283.181
T p<0.1, * p<0.05, =+ p<0.01, *++ p<0.001
A B e 7 AIaA Tk A9 ROV 1014 & H(-)9] J3S vH
v uhol ool gk, A7 ARk BS J(+)e] FFS AT veiA) )% ool A
= FelER At et et
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