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The Impact of the Absorptive Capacity and Networks on Korean Firm's Performance

in Biotechnology Patents
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<Table 1> Definitions and Sampe Statistics for Variables

Variables Definitions MEAN S.D. N

size Number of total employees including biotechnology related 195.435 | 516.644 665
employees

Insize In(size) 3.682 1.672 665

mdemp Number of employees for R&D related to biotechnology 11.358 17.915 665

phd Number of employees of Ph.D. degree for R&D 2.050 4.619 665

phdratio phd/rndemp 0.193 0.196 665

prodemp Number _of employees for production related to biotechnology 9.887 35.280 665

bioemp mdemp+prodemp 21.245 48.052 665

dintensity  [mdemp/bioemp 0.673 0.263 665

rmd T(?ta.l investment for R&D related to biotechnology in a year(l 670.660 | 1802.019 665
million won)

::s-pe'—mde rnd/mdemp 49346 | 54.749 665

sudo I any part related Fo biotechnology of the firm located in Seoul 0534 0.499 665
or Kyeongy; otherwise, 0

dagjeon 1 lf any part .related to biotechnology of the firm located in 01561 0363 665
Daejeon; otherwise, 0

R D net Count of cooperated organizations for R&D 1.977 3.444 665

dum_r d net [l if R D net>0; otherwise, 0 0.540 0.499 665

rmdventure  [Count of SMEs or ventures firm cooperated for R&D 0.293 0.928 665
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d . .

reumhrndventu 1 if rndventure>0; otherwise, 0 0.162 0.369 665

mdbig Count of big firms cooperated for R&D 0.098 0.423 665

dum_rndbig |1 if rndbig>0; otherwise, 0 0.068 0.251 665

mdforeign Count of foreign firms cooperated for R&D 0.098 0.574 665

ﬁ“m—mdf"”‘g I if mdforeign>0; otherwise, 0 0.056| 0229 665

mduniv Count of universities cooperated for R&D [.068 1.959 665

dum rnduniv |1 if rnduniv>0; otherwise, 0 0.397 0.490 665

bioage Year +1 - year the firm began researching about biotechnology 8.863 10.028 665

pat to t0 Count of patents granted since the year, Year-1-20 7.958 35423 665

Count of biotechnology patents issued since the year,

bipat_to_t0 Year-1-20(only count of patents granted) 2782 13621 665

’(‘)""b“’at—“’—t pat_to_10-btpat to_t0 5176|  20035| 665

pat_to_tOperbi | . 15 t0/bioemp 0371 1004|665

oemp -

bb?p'a‘—“’—‘o"“ btpat_to_t0/bioemp 0099 | 0204 665

ioemp

nonbtpat_to_t |\ inat to t0/bioemp 0273  0893| 665

(Operbioemp -

@Ey 1 if the firm's birth year>1992; otherwise, 0 0.639 0.481 665
~ |btpat Count of biotechnology patents granted in Year 0.326 1.430 665

P TN E 53 531320059} OECD(R005)0] A3l IPCHe s Fate 53z A

<Table 2> Within-firm Correlation among Explanatory Variables

Variables 1 23 4 5 6 7 8 9 10 11 12 13 14 15
LInsize 1.00 B
2.rdemp 0.34 1.00
3.phd 0.19 090 1.00
4.phdratio -0.29 -0.04 023 1.00
5.prodemp 032 0.59 0.52 -0.05 1.00
6.bioemp 0.36 0.80 0.72 -0.05 0.95 1.00
7.mdintensity 029 0.01 0.06 0.16 -0.32 023 1.00
8.md_per_rndemp 028 0.11 0.12 0.06 0.12 0.13 -0.05 1.00
9.R D_net 0.07 0.15 0.15 -0.01 0.07 0.11 0.06 0.15 1.00
10:rndventrue -0.02 0.05 0.08 0.08 -0.03 000 0.10 0.10 045 1.00
11.rndbig -0.09 0.03 0.04 0.04 -0.03 -0.02 0.14 -0.04 047 020 1.00
1Z.rndforeign 0.04 023 022 -0.02 0.06 013 003 011 036 0.16 0.18 1.00
13.rnduniv 0.09 0.09 0.07 -0.04 0.07 0.08 0.01 0.03 0.79 0.13 023 0.12 1.00
14.bioage -0.08 -0.04 0.00 0.00 -0.01 -0.02 -0.01 0.05 -0.01 0.05 -0.03 0.04 -0.05 1.00
15.Btpat to tOperbioemp| 0.17 0.12 0.14 0.02 0.04 007 0.09 021 0.09 0.01 0.01 0.05 0.10 -0.05 1.00

4) AOIH, AO1K67/00~67/04, AOIN63/00~65/00, A61K7/26, 7/28 35/12~35/84, 38/00~38/58, 39/00~39/44, 48/00,
51/00~51/10, CO2F3/00~3/34, 11/02~11/04, CO7HI9/00~21/04,CO7K, Cl2C~M, CI2N, CI2P, CI2QS,
GOIN33.50~33/9 '
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<Table 3> Results of Logistic Regressions(1)

Variables Model 1 Model 2
Estimate Exp(Est.) Estimate Exp(Est.)
Intercept -5.8657(1.1898)*** 0.003 -7.1273(1.2591 )%+ 0.001
Insize 1.0126(0.4410)** 2.753 1.1899(0.4860)** 3.287
Insize’2 -0.1198(0.0499)** 0.887 -0.1260(0.0528)** 0.882
bioemp 0.00552(0.00408) 1.006
rndemp 0.0425(0.0138)*** 1.043
prodemp 0.00277(0.00353) 1.003
phd 0.2330(0.0595)*** 1.262
phdratio 1.6552(0.7570)** 5234
mdintensity 0.1598(0.5904) 1.173
md_per_rndemp 0.00318(0.00201) 1.003 0.00315(0.00218) 1.003
sudo 0.6938(0.2821)** 2.001 0.5911(0.2864)** 1.806
daejeon 0.2777(0.3522) 1.320 0.3266(0.3627) 1.386
R_D_net 0.0536(0.0373) 1055
dum r d net 0.3330(0.3057) -1.395
rndventure -0.0196(0.1331) 0.981
dum_rndventure 0.1847(0.3276) 1.203
mdbig 0.0528(0.2516) 1.054
dum_rndbig 0.2670(0.4353) 1.306
mdforeign -0.0430(0.1781) 0.958
dum_rndforeign -0.8764(0.6060) 0416
mduniv 0.0715(0.0611) 1.074
dum_rnduniv 0.0280(0.2847) 1.208
pat_to_tOperbioemp 0.3316(0.1206)*** 1.393
btpat_to_tOperbicemp 3.4058(0.5792)*** 30.139
nonbtpat_to_tOperbioemp -0.0840(0.6033) 0.919
bioage 0.1178(0.0572)** 1.125 0.1080(0.0556)* 1.114
bioage 2 -0.00385(0.00194)** 0.996 -0.00315(0.00180)* 0.997
entry 0.2187(0.3879) 1.245 0.4736(0.4077) 1.606
N 665 663
-2Log Likelihood 467.528 436.407
Chi-Square 98.993] *** 130.1145%**

significance levels: *=0.1, **=0.05, ***=(0.01, Standard Errors in parentheses
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<Table 4> Results of Logistic Regressions(2)

Model | Model 2
Variables Incumbent Entry Incumbent Entry

Estimate |Exp(Est)| Estimate [Exp(Est)| Estimate |Exp(Est)| Estimate |Exp(Est)
Intercept X L L 1 ¥ N L XU U 8 A N O A N O
Insize (ovgy  [as (NS 12330 (007 post (BT |aress
Insize"2 (8 ‘1’3{7) 0964 | Q5T Josar [T fooss | BHESET Joss
bioemp (0‘0076) 1.007 ?0‘_)(}10296) 1.011
mdemp o555y [roso (ST (1o
prodemp (000505) |1:003 | G012 Josor
(el [FTR O e |
phdratio (aety 138075 |60, 4296
dintensity Wi 1 BB |ossr
md_per_rndemp (000557 (100t |08k [1oos (GRS oo |BASSTES | 1oos
0y o W o 8 |2 45 o
daejeon 08013 |08 ey 1396 \SE) oos  (GA,  |1as
R_D_net Gotny  [rss (5%, 1o
dum_r_d_net s o AN PR E
mdventure W50y 1028 | 01580y |94
dum_rndventure (8&)2?) 0.904 ?(')?4112575) 1.670
mdbig (i'3456) 4444 0085 Joor
dum_rndbig ey [10405 %400, (1oso
mdforeign F0sh  foase (GME (s
dum_rndforeign E %2; 0.075 Eg%igg) 0.587
mduniv Glosdny (1126 (%80 1ok
dum_rnduniv e S I v S T
pat_to_tOperbioemp (031338981*)* 1403 (10931215:)** 7.261
btpat to_tOperbioemp (]09839871;)* 6.946 ?00332865)** 59.895
&opnbtpat_to_tOperbioe ?01 1055984) L112 ?(.)%77(5;538) 1321
bioage O35y [1157  \GSeey  [roor |Gy im0 0% y (1059
S oo (SRS o A0 o A0 oo

240 425 240 425
'ZLc%..L'é‘Sé‘r‘é"“ et 335082100 538151+ 104:0737+++

significance levels: *=0.1, **=0,05, ***=0.01, Standard Errors in parentheses
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<Table 5> Results .of Poisson Regressions

Model 3 Model 4
Variables Total Incumbent Entry Total Incumbent Entry
Estimate Estimate Estimate Estimate Estimate Estimate
Intercept 45311 |3.1549% 8.5020%%% | 42035%**  |-2.9438 8757174
(0.6198) (1.8922) (1.3449) (0.6014) (1.8414) (1.3761)
Insize 0.6908+*  |-0.0434 32103*%*  |0.6457%*  |-0.3984 3.4050%+
(0.2697) (0.6839) (0.7901) (0.2662) (0.6740) (0.7881)
nsize 00733 00148 104140 1.0.0613**  [0.0572 L0.4043% %+
(0.0297) (0.0635) (0.1213) (0.0291) (0.0623) (0.1160)
0.0138¥%  |0.0217%%*  [0.0273%**
rndemp (0.0019) (0.0062) (0.0053)
ohd 0.0349%*%%  0.0265%**  |0.1217%*x
(0.0058) (0.0095) (0.0270)
prodemp 0.0026**  [-0.0011 -0.0078 0.0034*** 0.0023* 0.0242%
(0.0013) (0.0028) (0.0081) (0.0012) (0.0014) (0.0109)
0.0033%+*  |0.0016 0.0032* 0.0023* 0.0023 0.0003
rnd_per_rndemp (0.0012) 0.0022) (0.0019) (0.0012) (0.0021) (0.0020)
cudo 0.5075%%*  |0.3557 0.2828 0.5134%+* 103268 0.3574
(0.1828) (0.3145) (0.2431) (0.1806) (0.3187) (0.2449)
dacicon 0.2869 -0.5078 07057++*  [04553%%  |-0.3818 0.76518%+*
) (0.2079) (0.5539) (0.2423) (0.2019) (0.5322) (0.2529)
0.0871 0.1433 0.0772
mdventure (0.0715) (0.1826) (0.0926)
0.3234 0.2684 0.4433*
dum_mdventure (02118) (0.3770) (0.2569)

0.0000 0.5126 03172

mdbig (0.1739) (0.7190) (02028)
. 0.0365 11710 0.1785
dum:_mdbig (02731 (0.7313) 0.3099)

- 0.0119 0.1513 0.1547

rndforeign (0.0768) (0.3317) (0.1268)
. -0.6911 0.1433 -0.6568
dum_mdforeign (03219) (0.5475) (0.4086)
; 0.0479 0.0400 0.0656
rduniv (0.0304) (0.0656) (0.0417)
: 0.4199%**  |.0.3511 0.5942% %+
dum;_mduniv (0.1415) (0.2946) (0.1994)
, 27794%%% 27305%%%  [27118%%¢ 2578584 [2.9501%++  |2.5384%+x
bipat_to_tOperbioemp (02602)  [0.5770)  |(03783)  [(02599)  [(0.5367)  |(0.3740)

, . -0.2069%%*  |-0.1296 0.0107 02180+ |.0.1645% 0.1225
nonbtpat_to_tOperbioemp | (533 (0.1005) (0.4441) (0.0613) (0.0952) (0.4493)
bioage 0.0729%**  |0.0692 0.0227 0.0610¢*  |0.1445* 0.0080

g (0.0310) (0.0818) (0.0356) (0.0303) (0.0773) (0.0344)
bioaee2 -0.0019* -0.0022 -0.0010 -0.0017* -0.0042 -0.0007

g (0.0010) (0.0028) (0.0010) (0.0010) (0.0027) (0.0010)

N 665 240 425 665 240 1425
Log Likelihood 212.8620  |-12.8426 (1683153 |-219.8759  |-14.8702 -169.5103
Log Likelihood(restricted) |-460.0161  |-184.8750  |-271.7517  |-460.0161  |-184.8750  |-271.7517
Deviance(d.f.) 4943082(15) |344.0648(15) |206.8728(15) |480.2804(15) |340.0096(15) |204.4828(15)
Pr>Chisg. 0.000000  |0.000000  [0.000000  [0.000000  |0.000000 |0.000000

significance levels: *=0.1, **=0.05, ***=0.0l, Standard Errors in parentheses
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