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¥ £ 000 0 W 0

m @ © @@ @ @@ (@ @ @05
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@AW 08 0w 02U

© E(;";’)ﬁ 010 206 00 001 1

@ E(;{d;” 10038 5428 008 007 0TI 1

®) f}g,;}?@ 088 0057 00 00 O4F 0390 1
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® ﬁﬂ%ﬁ) 9% 1519 026 05 002 01209 0088

0.061 1

0048 0.9642" 1

© gﬁiy_ 0623 0485 0.1864" 0.070 0.1830° 0.1285" 0.2429" 0.1757"  0.5234" (0.522T" 1

)
(10) o ﬁ]]ﬁm 1281 1897 0.025 0054 01433" 0.2423" 0.1383" 0.1673" 0.3368" 0.3648" 0.1997" 1

R&DA
(11) zg4E

2492 0.998 1937 0269 0.049 0.2481" 0.3129" 0.1062" 0.1142" 0.5495" 0.5514" 0.2735" 0.2694" 1

(12) 714 72 5994 0.864 02169 0.1369" 02048" 0.1950" 0.2652° 0.1942" 0.7860° 0.7984" 0.4630" 0.3186" 0.4017" 1

(13) 7194 00 - - -
J4 43 0.033 0170 0.042 0003 -0.025 -0.043 -0.003

(14) 4% A4

0026 0242 02241 0.1490" 00875 0.096" 0.1118° 1

309.133 287280 -0.026 -0.03 -0.1473" -0.1861" 0.1449" -0.2295" -0.069 -0.073 -0.054 -0.060 -0.005 -0.3231" 0.084T° 1

(15) 719 9% 47586 19.072 0009 0.1199" 0.1001° 0.1245" 0.1159" 0.1465" 0.3357" 0.3910° 0.3485" 0.2363" 0.1512° 0.4543" 0.0586 -0.1539" 1
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£ UF R&D FAE Bol st & o
ATk VIF(Variance Inflation Factor)HAE
AAl A3 VIF B3 474 940 2ddA 10
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Fu7l0ie) L5 R&DSH 2 20| S| oIS 3 33 Mok Aoz
5.2 AEEM Z1} g4 AnE HojFEtl 2d 1, 2, 3& AxA &
A, 529 45 62 F14 gAld g E43 2
(£ 2)& 434 g2z 104 g4ld gis) && do|t}, 29 13 29 4= EAQASS BQle 2
23 dd Xol AN S o] &t &3 B g g 29} 7Y 5= SA|Hso] SPHFQ YR
(F 2) 8210 oid Zoks s|7&4A Zof
o 444 94 44 84
=T EC d2 | =93 5d4 [ ®d5 | R4
=i 39 0.0004 -0.0007 -0.0001 0.0001 0.0043 0.0030
(0.0086) (0.0088) (0.0087) (0.0069)  (0.0058)  (0.0055)
A4 ¥4 Ix 1.9897**  1.7401%* 1.8561%** | -0.2005 -0.6764 -0.8455
(0.6678) (0.6724))  (0.6899) (0.8079)  (0.8070)  (0.8325)
2zA3e R&D AF | -0.1554° 01819 -0.1815™ 0.0101 -0.0886 -0.1442
(0.0876) (0.0886) (0.0876) (0.1347)  (0.1088)  (0.1249)
Z2AE 43 4 -0.0369 -0.0440 -0.0293 -0.0897 -0.2689 -0.2716
(0.0951))  (0.0968) (0.0945) (0.1650)  (0.1703)  (0.1837)
g A= 1.3530"*  0.7441 0.6429 1.3000**  -1.3348 -1.3311
(0.3747 (0.5542) (0.5391) (0.5810)  (1.0049)  (1.0750)
7199 oA 43 9.5917** 1.8457 1.6874 -1.3488 -1.3211 0.5338
(1.0924) (1.1326) (1.1466) (1.9447)  (2.8726)  (5.4797)
o4 A9 0.0005 0.0004 0.0003 -0.0001 -0.0020 -0.0017
(0.0009) (0.0008) (0.0008) (0.0018)  (0.0016)  (0.0016)
7 4% -0.0358%**  -0.0328"*  -0.0319*** |  0.0147 0.0219 0.0311*
(0.0132) (0.0127) (0.0121) (0.0144)  (0.0135)  (0.0143)
24 2|49 ok 4.4965 45283 2.1280 1.2923 4.0997 37.0445*
(2.9933) (2.9752) (2.8363) (8.6668)  (9.8763)  (19.8184)
)& R&D B 72 0.3798 0.3567 17482 2.0507**
(0.3068) (0.2985) (0.6072)  (0.6603)
=24 249 g4 2.4514* -21.1513**
X ¥ R&D £4 FE (1.4041) (9.1891)
453 SIL1143™" -14.4996™*  -11.6988™** | -12.6244"* -16.9044"  -49.8692"*
(2.3581) (3.3525) (3.1221) (3.4249)  (9.0803)  (19.7460)
A= v ¥F x% x3g x3 x3 z3 X3
Likelihood ratio 0.034%* 0.048"* 0.065" 0.417 0.500 1.000
test of alpha=0
Log likelihood -167.8420  -165.9047  -164.8422 | -64.9060  -60.6124 57.7789
Wald Chi-square 53.10 58 .40 63.58 19.51 96.01 99.41
N 536 536 536 536 536 536
) *pC0.1, ** p<0.05, *** p<0.01
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T AAHAG. o] AFe BE 2] £ A3

=2 bl
o 2AEHE HAFs] A 2 A4 g A WE R&D FAE 84 J9H 3174 g
A WE R&D FAF 159 458d-E F71e Zo| dsto] AHAH Tgo] Hobe AL HAFH
AA 2dolty, 2EgHE FA 5= A EAY W 2-12 Bi A9 tekdo]l Wi R&D F
g Q' Us3ad BAE dEs] A s et AR gAlzke I 4 AAE ekttt
2885 Abele A Hit FAS WS o] ZAetatt. 2d 304 2 249 gk
&35t AreldTh 7Hd 1-13 M 1-29] digt R&D FAF 7R daztgdto] A4 galo
AA o] P= 2d 29 7d 55 7|¢o2 JMd 2-1 A(+)e] wakoz {23k (p=0.08) Y& A=
7} 74 2-29] tigt AR RE 2 37 Bl 65 Aoz Yot siAv 7Hd 1-19 A% A3
EUZ =9 Fo|t}. H R&D FAF F27F ARA Al nx] e 344
7 1-19d= ¥ R&D T2} A314 gal ¢ Fgo] FAHCE FofnsiA] & AoR g
o A G vFHY S /M 1-2 W] W&o 7Hd2-12 AAH ATk s17] oL
= UlF R&D FAE 57314 galo] 341 g3k AT B 22 9] T F Y E R&D FAV &
S A FAeaY. 24 43, WY R&DF HAoZ HAA Yol gk nlA= Ao| ohyg
e AZA Ao e AHAQA JakE nAA] Ee & Atol9 e Atgo] fon|dt gEe nAERE S
Aoz Vepgoh(2d2) 7314 galde g (+) 28 BHHolgn & 4 At F TS 2
9] 9&F(p=0.004)5 A= A2 YeHTHE WS Tkl shHA Al UF R&D FAE &
1.4
1.2 4
=l i
w
Er
= 0.8
o — Low 28 A4
28 crery
I S ) High S A4
CFAd
05 4 créel
0 —————eoeoeme S
Low LIS R&D At High LIS R&D A
(agl 1) 2% XA clMel =M=}
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F4|del LT R&DY 2

Zgo| ol ojxl=

(F 3) Ydkal =X Al (generalized estimating equations) 241 Zn}
LS ARA A 234 A
= A3 0.0011 0.0027
(0.0069) (0.0054)
A A 9= 1.7385** -0.8616
(0.7174) (0.8113)
Rz R&D AF -0.1835** -0.1444
(0.0860) (0.1239)
ZRAE 3 A -0.0089 -0.2555
(0.0640) (0.1767)
71d TR 0.6796 -1.2963
(0.5052) (1.0649)
7199 o|d 43 1.5997 0.5510
(1.0905) (5.4372)
o A4 0.0004 -0.0017
(0.0007) (0.0016)
714 9% -0.0324*** 0.0307**
(0.0099) (0.0140)
2 A4 e gy 2.3707 36.7111*
(2.7315) (19.3274)
WE R&D &4 72 0.3192 2.0216***
(0.2763) (0.6482)
2 A4 e gy 2.5834* -21.1165**
X W% R&D & 72 (1.3303) (8.9627)
35 -11.7328*** -49.4514**
(2.8870) (19.2293)
A= o b5 by 3
Wald Chi-square 77.33 30.39
N 536 536
F) *pC0.1, ™ p(0.05, *™* p(0.01
glof XA Ao A3 ds= AAH. et W5 R&D FA7E w314 g4le] A (+)
7V 2-2& EW A2 ool UlF R&D 9 o 93 nAERE T B A4 0]
A FHA A ko] FAH BAE FA g gFEEE YR R&D FAE F7314 gald n)H
T 2d 6ollA = 2 A2 o U © AR FaFo] ekstE Aolgh= THH2-2% A
H R&D FAF FRe] datggol g4 il AHUY. A TetH $iv|do]l F314 g4l
o ()9 793 p=0.02) &= vAE AR o]FY] e aF A4 dgd Ut A=zt
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= HECR MAr 7|ds Ve o F43519

(Cho, Kim, and Rhee, 1998; Hobday, 1995;
Mathews, 2002; Mathews and Cho, 1999).
Je melt o Eslm AAger g 7&n
AFE WEetA] Fohe FE7|HS AEH0R 9

719 F49 A 7hsdol

Ng FFee AE

-

=0} (Chang et al., 2015: Sohn et al., 2009).
53], RteA], Aok, Hiele, FUE VI 3 g
Al 7AYol N D7 A4 kA oA wE FF
A A 7dhe FWY9S A7 AES B
& 4 91& Zo|th(Song and Lee, 2014). $2l=
2 dFA 22 AE 7|l Hlal A A4
o] Ay oz ek v|¢fo] Ted XY
oA A7 R MEsty] sl 719 FEelA of
w gk Mol Zagh Ao s} thFaA} sk¢ict. of
S 9 & dAFeA e A4 FJFH AelA =
7199 Wi R&D Ak 2 Aol A4 ¢4l
I FR1A Gald A= G tig S TH
ofaL gy Aokl el Mo o] 5 dFA R 4

o3
& A7 FL7I9e galdl b v Ve &
ol Al 7 FH S @t AA, 71E £ (Kim,

1997, 1998: Li and Kozhikode, 2008; Luo,
Sun, and Wang, 2011)9] ©o]|&% =&y t}& &

Hox FEAe) Y Age dradt J1E
RN E FIQS B BF ok 04 Aol
o meh WA =2 sldn 2d v sges
T v AFAE 719 FEddA B X
EZ2] 09 A4 thfdd nhet $271Y 3F =
A 29 o]FdA o] Yehhe Ao FEIIGT. =4
FIel 2 A4 el hi R&D FATE
o A= dgFE 2™st= vMAYZ dial 7}
g Fdoin 43HoR o AsdAr. =Y
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The Effects of Internal R&D and Imitation Experiences on

Latecomer Innovation:
Evidence from the Korean Pharmaceutical Industry

Byungjun Min* - Chuyue Jin** - Jaeyong Song™**

Abstract

This paper investigates how latecomer firms(latecomers)” internal R&D investment and imitation
affect innovation. Most of latecomers entering industries are relatively lack of critical resources,
such as technologies, financial resources, and R&D engineers or scientists compared to the
industry incumbents. To survive and build competitive advantage, latecomers either imitate
products and technologies of incumbent firms or invest in R&D activities to build their own
innovation capabilities. Based on the literature of latecomers innovation, we developed hypotheses
regarding how the latecomer's R&D investment affect incremental and radical innovation and
how knowledge diversity of imitation moderates the relationship between R&D investment and
incremental and radical innovation performance, respectively. We constructed the panel dataset
of 10 years(2006~2015) of 58 Korean pharmaceutical firms which can be seen as representative
latecomer firms, and tested the hypotheses using random-effect panel Poisson model. We found
that the knowledge diversity of imitation and R&D investment has a positive interaction effect
on incremental innovation performance, but each has no independent effect. Meanwhile, the
results show that the R&D investment has positive effect on the latecomer’s radical innovation,
but the knowledge diversity of imitation negatively moderates the positive effect of R&D
investment on radical innovation. Such findings imply that latecomers would be better to
increase the knowledge diversity of imitation and R&D investment simultaneously to promote

incremental innovation, but to adopt more focused imitation strategy to pursue radical innovation.

* Ph. D Candidate, Graduate School of Business, Seoul National University, First Author
** Ph. D Candidate, Graduate School of Business, Seoul National University, Co-Author
*** Professor, Graduate School of Business, Seoul National University, Corresponding Author
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Based on the results, we suggest that establishing strategic imitation portfolio at the firm level
will be a feasible and useful innovation strategy for latecomers.

Key words: Latecomer strategy, Imitation and innovation, Incremental and radical

innovation, Korean pharmaceutical industry
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